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Observations of the clinical and anatomic changes in acro- 
megaly have been reported with increasing frequency during 
recent years. In all but two of the forty-nine cases collected 
by Furnivall * in 1898, the hypophysis was larger than normal. 
Four additional cases in which the necropsy revealed no en- 
largement of the gland have been reported by other investiga- 
tors: Virchow’s* case Mennig, the brothers Hagner observed 
by Friedreich* and Erb,* and the case reported by Sarbo.’ 
The brothers Hagner should be classified as doubtful cases, as 


*Furnivall, P.: Pathological Report on a case of Acromegaly, 
with the Analysis of the Results of 49 Post-Mortem Examinations 
On Cases of Acromegaly. Tr. Path. Soc., Lond., 1898, XLIX, 204- 
217. 

*Virchow, R.: Ein Fall und ein Skelet von Akromegalie. 
Berl. klin. Wchnschr., 1889, XXV, 81-85. 

*Friedreich, N.: Hyperostose des gesammten Skelets. Vir- 
chow’s Arch., 1868, XLIII, 83-87. 

*Erb, W.: Uber Akromegalie (Krankhaften Riesenwuchs). 
Deutsches Arch. f. klin. Med., 1888, LXII, 296. 

*Sarbo. (Abstract by Joseph Collins.) J. Nerv. and Ment. 
Dis., 1893, VIII, 57. 


HYPERPLASIA OF THE CHROMOPHILE CELLS OF THE HYPOPHYSIS AS THE CAUSE OF 
ACROMEGALY, WITH REPORT OF A CASE. 


By Dzan D. Lewis, M. D. 
[From the Pathological Laboratory of Cook County Hospital and the Anatomical Laboratory of the University of Chicago.) 


Marie was inclined to believe that the changes presented by 
them were not typical of the disease ; in all probability the case 
reported by Sarbo is to be regarded as an hypertrophic osteo- 
arthropathy of pulmonary origin. 

A great variety of pathologic conditions have been described 
in the hypophysis in those cases of acromegaly in which it 
has been enlarged and obviously diseased, e. g., simple hyper- 
trophy, twice; adenoma, seven times; sarcoma (variety not 
specified), five times; large-cell sarcoma, six times; cystic 
tumors, twice; hypertrophy and colloid degeneration ; marked 
colloid degeneration and hemorrhage; sarcoma or glioma, 
spindle-cell sarcoma; cylindroma ; round-cell sarcoma, glioma, 
adenoma with enlargement, one each.’ 

The variety of lesions of the hypophysis described in cases 
of acromegaly is almost equalled by the divers pathologic 
conditions in the gland, with no symptoms of the disease, as 


* Mitchell, L. J., and Le Count, E. R.: Report of a Necropsy in 
a Case of Acromegaly with a Critical Review of the Recorded 
Pathologic Anatomy. N. Y. M. J., 1899, LXIX, 517, 556, 595. 
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Erdheim’s’ and Breitner’s* cases of adenoma; Ponfick’s’ of 
tumor (variety not specified) ; Packard’s” of hypertrophy; 
Cagnetto’s of telangiectatic sarcoma; Benda’s™ cases of sar- 
coma of the periosteum or dura of the sella turcica com- 
pressing the hypophysis and teratoma of the infundibulum ; 
Woollcombe’s case of psammoma; Beadles’ and Hektoen’s 
cases of gumma; Beadles’ of tuberculosis and Hinsdale’s 
of sarcoma and finally Bassoe’s " case in which the hypophysis 
weighed 5.9 g. and another in which a small calcareous 
nodule was found in the gland, both without symptoms of 
acromegaly. 

The gland may be completely destroyed without any symp- 
toms of acromegaly intervening. One of the most notable 
examples of this is the case observed by Weir Mitchell” in 
which destruction of the gland was caused by an aneurysm, 
arising from an anomalous branch of the circle of Willis. 
The patient experienced no symptoms, except those directly 
referable to the aneurysm. 

The results following experimental removal of the gland 
have been indefinite and contradictory. Horsley” has ex- 
tirpated the gland and reports no physical or mental changes. 
Gley,” after experimental removal of the thyroid gland and 
spleen, extirpated the hypophysis, and found that the symp- 
toms following this extensive operation did not differ from 
those following removal of the thyroid alone. Vassale and 


"Erdheim, J.: Zur normalen und pathologischen Histologie 
der Glandula thyreoidea, parathyreoidea und Hypophysis. Bei- 
triige z. path. Anat. u. allg. Pathol., 1903, XX XIII, 158-232. 

*Breitner, E.: Zur Casuistik der Hypophysistumoren. Virch. 
Arch., 1883, XCIII, 367. 

*Ponfick, E.: Uber Myxedema u. Akromegalie, Miinch. med. 
Wehnschr., 1899, XLVI, 1358. 

* Packard, F. A.: A case of Acromegaly and illustrations of 
two allied conditions. Amer. J. M. Sc., 1892, CIII, 657-669. 

"Cagnetto, G.: Uber die Anatomische Beziehung zwischen 
Akromegalie und Hypophysisgeschwulst. 2 Riun. Soc. Ital. di 
Patol., Abstracted in Ziegler’s Centralbl., 1904, XV, Nos. 16 and 17, 
688. 

® Benda, C.: Uber den normalen Bau und einige pathologische 
Verinderungen der menschlichen Hyporhysis Cerebri. Arch. f. 
Anat. u. Physiol., Physiol. Abth., 1900, 373-380. 

* Woollcombe, W. L.: A case of Virchow’s Psammoma of the 
Pituitary Body with remarks as to the function of that structure. 
Brit. M. J., Lond., 1894, I, 1351-1353. 

% Beadles, C.: Gummatous Enlargement of the Pituitary Body. 
Brit. M. J., Lond., 1896, II, 1775. 

*Hektoen, L.: Gumma of the Hypophysis. Trans. Chicago 
Path. Soc., 1896, II, 129. 

* Hinsdale, G.: Akromegaly. Medicine, 1898, IV, 441-637. 

“ Bassoe, P.: Gigantism and Leontiasis Ossea, with Report of 
the case of the Giant Wilkins. Jour. of Nerv. and Ment. Diseases, 
1903, XXX, 513-595. 

* Mitchell S. Weir: Aneurysm of an Anomalous Artery caus- 
ing antero-posterior division of the chiasma of the optic nerves 
and producing bi-temporal Hemianopsia. J. Nerv. Ment. Dis., 
1889, XVI, 44-62. 

* Horsley, V.: Functional nervous disorders due to loss of 
thyroid gland and pituitary body. Lancet, Lond., 1886, I, 3-6. 

*Gley, E.: Recherches sur la fonction de la glande thyroide 
Arch. de Physiol., 1892, t. XL, 311-326. 


Sacchi™ noted that after extirpation of the gland animals 
suffered from dyspnoea, anorexia, depression of temperature, 
emaciation, tonic and clonic spasms and fibrillary twitchings. 
One animal survived the operation one year. No conclusions 
concerning the effects of complete removal of the gland can 
be drawn from reports which are so wanting in uniformity. 

The apparent lack of similarity in the pituitary changes 
described in cases of acromegaly, the absence of evidences of 
acromegaly in instances of marked disease of the hypophysis 
from syphilitic or other chronic inflammations of the granu- 
lomatous type, the contradictory results following complete 
destruction or experimental removal of the gland, and finally 
the occasional observation of cases of acromegaly in which the 
gland is of normal size and apparently not diseased, have 
inclined many investigators to discredit Marie’s theory that 
disease of the hypophysis is to be regarded as the causative 
factor in acromegaly. It has been suggested that the enlarge- 
ment of the gland is secondary to enlargement of the sella 
turcica. 

Other theories have been advanced to explain the symptom- 
complex, chief among which are the following: 


1. Nervous theory (Magendi and von Recklinghausen). 
The disease is supposed to be dependent upon changes in the 
nervous system. 

2. Theory of growth anomaly (atavistic, Freund and Camp- 
bell). Acromegaly is not to be regarded as a disease proper, 
but as an anomaly of growth, the whole appearance suggests 
a reversion to the anthropoid ape type. 

3. Thymus theory (Klebs). This theory suggests that an 
increase in the vascular canals of a large and persistent thymus 
is the etiological factor. 

4. Genital theory. Acromegaly is accompanied in the ma- 
jority of females by an early menopause, and in males by 
impotence ; hence the assumption that by the loss of function 
of the organs of generation an excess of blood is diverted to 
the extremities, resulting in their hypertrophy. 

5. Thyroid theory. Diseased conditions of the thyroid 
gland, which are occasionally found in acromegaly, are re- 
garded as the causative factor. 

All of the foregoing theories have met with serious objec- 
tions and it has been found impossible to bring the contradic- 
tory observations into accord by means of any one of them. 
The refinements in histologic technic and consequent increase 
in our knowledge of the minute structure of the hypophysis 
have succeeded however in lending support to the theory that 
acromegaly is caused by an excessive function of the cellular 
elements of the anterior lobe of the hypophysis. 

Benda™ in a recent article, in which he reports the histo- 
logical changes in the hypophyses of four cases of acromegaly, 
comes to the conclusion that the hypertrophy and hyperplasia 


™Vassale and Sacchi: Sulla distruzione della ghiandola pitui- 
taria. Riv. Sperim. di Freniat., 1892. 

= Frinkel, Stadelmann A., Benda, C.: Klinische und anatom- 
ische Beitrige zur Lehre von der Akromegalie. Deutsche med. 
Wehnschr., 1901, 513, 536, 564. 
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of the chromophile cells, probably indicating an excessive 
activity of the gland, are the important factors in the pro- 
duction of the disease ; he also considers that mistakes in ana- 
tomic diagnosis accounts for the lack of uniformity in the 
descriptions of the lesions of the hypophysis associated with 
the disease. This conclusion merely confirms the statement 
previously made by Le Count and Brooks, that many of the 
cases reported as sarcoma, angiosarcoma, lymphadenoma, etc., 
of the hypophysis are simply instances of hyperplasia or 
adenoma, 

In the case about to be reported, the histologic changes 
found in the hypophysis, which was apparently unchanged 
upon gross examination are striking and confirmatory of the 
view advanced by Benda, that an increase in the chromophile 
cells is the distinctive anatomic lesion of the disease. 


CirinicaL History. 


C. H., aged 46, an unmarried German laborer, was admitted to 
the Cook County Hospital, in the service of Dr. J. B. Herrick, 
on the 6th of February, 1903. He complained of swelling of the 
feet, which he had first noticed two weeks before; dyspnea upon 
exertion; a cough, dry and hacking in character; frequent head- 
aches and pains in the lumbar region and extremities. The pains 
he described as pinching in character. Three weeks before 
entrance to the hospital he suddenly lost consciousness and 
asserted that he did not regain it for twenty-four hours. He had 
been subject to frequent attacks of vertigo. During the previous 
six years there had been a gradual but constant enlargement of 
the head and feet. No measurements had ever been taken, but 
the patient stated that six years ago he wore a 7% hat, and a 
number 9 shoe; whereas at this time he required a number 8 hat, 
and upwards of an 11 shoe. He had not worn gloves, and could 
not give any information concerning the increase in the size of 
his hands, but judged from appearances, that they also had 
become enlarged. The patient could give no history of mental 
changes, and relatives could not be found to supply such informa- 
tion. 

Past and Personal History.—He had typhus fever when twenty 
years of age; malaria ten years ago. All venereal diseases were 
denied. He was moderately addicted to alcohol and tobacco. 

Family History.—The father is dead, but the mother, two 
brothers and one sister are living and well. No member of the 
family, so far as the patient knew, ever suffered from a similar 
illness. There is no history of any giantism or disease resem- 
bling acromegaly in the family. 


As the patient improved sufficiently to leave the hospital 
frequently, returning after a two or three weeks’ absence, 
and the physical examinations in all the histories are the same, 
with the exception that they indicate a progress in the 
disease, the following account of his illness dealing with the 
significant symptoms only, has been abstracted from the 
numerous history sheets. 


Physical Examination.—The patient is a well developed and 
well nourished, middle-aged man. His speech is thick and slow, 
skin dry and warm, facial expression sleepy and dull. The head 
is fairly well proportioned, but the lower portion of the face 
appears larger than the upper. The pupils react to light and 
accommodation, there is a lateral deviation of the left eye. The 
ephthalmoscopic examination was unsatisfactory, but as far as 
could be determined there were no changes in the fundus. Vision 


is slightly defective, and the patient experiences some diplopia. 
The pinna of each ear is increased in size; there is no defect in 
hearing. The nose is broad and flattened; the lips thickened 
and cyanotic; the teeth are well preserved, and there is no ab- 
normal separation. The tongue is thick and tremulous, the 
palate high and arched. The chest is well formed, but there is 
to be noted an expansion of the lower thoracic zone, greater upon 
the left side. Relative dulness is noted over the sternum, corre- 
sponding to the sign described by Erb as indicating a persistent 
and large thymus. Physical examination of the lungs elicits 
nothing abnormal. The right border of the heart extends 2 cm. 
to the right of the sternal line; the apex beat is found in the fifth 
intercostal space in the nipple line, and is diffuse; no thrills are 
palpable; a faint systolic murmur is heard over the mitral area, 
which is not transmitted into the axillary fossa. Over both the 
aortic and tricuspid areas systolic murmurs are heard, which are 
indistinct; that heard over the aortic area is not transmitted 
into the vessels of the neck. The second pulmonic tone is not 
accentuated. 

The abdomen is large and flattened, and is prominent in the 
epigastric and hypochondriac regions. Hepatic dulness begins in 
the 4th intercostal space on the right side, flatness in the sixth. 
The anterior margin of the liver extends to the costal margin, 
but is not palpable; splenic dulness begins at the eighth rib in 
the mammillary line, and extends three fingers’ breadth below the 
costal arch in the parasternal line; the organ is easily palpable 
and the crenations of the anterior margin are distinct; the 
kidneys are not palpable. Examination of a twenty-four hours 
specimen of urine: quantity 2200 cc.; alkaline reaction; sp. gr. 
1013; no albumen or sugar; urea 1.15%; the sediment contains 
triple phosphates but no casts. Genitalia negative. The fingers 
of both hands are enlarged and spatulous, due to a diffuse thick- 
ening of all the tissues. The feet are likewise enlarged, especially 
the great toes. The markings of both the hands and the feet 
are exaggerated. Unfortunately, no measurements were made of 
the enlarged extremities, but the accompanying illustrations from 
X-ray pictures (Fig. 1 and Fig. 2) reveal the increase in the size 
of the bones. The increase in the size of the head and of the feet 
is indicated by the statements concerning the larger sizes of hats 
and shoes, which he now requires. The skin over the antero- 
medial surface of the right leg is pigmented; there is also a 
pigmented scar on the left leg. The osseous system presents no 
changes except those noted in the hands and feet, in which the 
bones are symmetrically enlarged. The lower jaw is apparently 
somewhat larger than normal, but does not protrude much 
beyond the upper. The spinal column shows no deformity. There 
are no exostoses about the joints. 

While the physical condition of the patient improved some 
during his stay in the hospital, his mental condition grew pro- 
gressively worse. He was often found in a stupor, from which 
he could be aroused only with difficulty. At other times he was 
delirious, and would talk wildly and incoherently. These 
stuporous and delirious states alternated. He was also the subject 
of attacks in which he lost consciousness, resembling the one 
previously described. During the night of April 19, 1903, he lost 
consciousness, and when examined the following morning its 
return was only partial and he was restless and groaning con- 
tinually. 

From the seventeenth to the twenty-fourth of January 1904, he 
had involuntary passages of urine and feces. An examination 
of a twenty-four hours specimen of urine revealed, 550 cc.; amber 
color; acid reaction; sp. gr. 1020; a trace of albumen; no sugar; 
urea, 3%; the sediment contained erythrocytes, leucocytes and 
calcium oxalate crystals. 


“This sign may be produced by a thickened sternum. 


' 
i 
ae 
¢ 
1 
ine 


160 JOHNS HOPKINS HOSPITAL BULLETIN. 


[No. 170. 


The patient improved slightly, and at his request left the 
hospital on the fourth of April 1904, to return two weeks later. 
No significant changes were noted during the subsequent stay of 
five weeks in the hospital. Following his discharge on May 23, 
1904, he returned eight days later, in a semi-comatose condition, 
and although he could be aroused, he could give no history of 
himself, and seemed to be entirely unconscious of his surround- 
ings. His pulse was strong and regular; the respiration Cheyne- 
Stokes in character. The results of the physical examination 
were the same as on previous occasions. Examinations of the 
blood by the usual methods revealed no important alterations. 
On the second of June, two days after admission to the 
hospital, a hemiplegia involving the right half of the face and 
body was noted. The course of the case from this time on was 
progressively downward. Defecation and urination became in- 
voluntary; icterus developed, and the patient died at 5 a. m. on 
the eighth of June. Examination of the urine made on the day 
preceding death showed a sp. gr. of 1029, a small amount of 
albumen, no sugar or casts but some biliary pigments. 


AUTOPSY. 


At the post-mortem examination made by Dr. A. M. Stober, 
Resident Pathologist, the anatomic diagnosis was as follows: 
Cerebral embolism with softening and secondary hemorrhage ; 
chronic fibrous endocarditis of the mitral, tricuspid and aortic 
valves; hypertrophy of the heart; fibrous pleuritis of the 
right side; cedema of both lungs and hemorrhagic infarction 
(left lower lobe) ; cirrhosis of the liver; passive congestion 
of the kidneys and spleen; tuberculosis of the peribronchial 
lymph nodes and acromegalic osseous hypertrophy. 

The following descriptions from the record are of interest. 


“The thyroid gland weighs 30 g., and is of normal shape and 
consistency. Upon section, the gland appears normal. 

“The heart weighs 500 g., and has no abnormal exter- 
nal markings. The tricuspid orifice easily admits five fingers, 
and the mitral four. Sclerotic plaques are found upon both 
valves. The aortic and pulmonic valves are competent to the 
water test. The root of the aorta presents some areas of sclerosis, 
the right ventricular wall measures 7 mm. in thickness and the 
left 22 mm. The coronary vessels show no changes. The fora- 
men ovale is closed, and the thoracic and abdominal aorta appear 
normal. The left lung weighs 1240 g. It floats low in the water, 
and has a middle lobe. The upper lobe is crepitant throughout 
with the exception of a small area near the apex, where there is 
an old scar. Crepitation can be elicited in the lower lobe anter- 
forly, but below and posteriorly crepitation is diminished, and in 
some places absent. Upon section a frothy, bloody fluid escapes, 
and in the region where crepitation is diminished is found a 
large hemorrhagic area. The middle lobe of the left side is 
normal, and the pleural cavity is free. The right pleural cavity 
is obliterated by heavy fibrous adhesions. The right lung pre- 
sents nothing abnormal. 

“The liver weighs 1080 g. Its external surface is irregular, 
and upon section the surface appears broken up into islands of 
liver tissue separated from each other by shining bands of 
connective tissue. The bile ducts are patent and normal. 

“The spleen weighs 1169 g., its capsule is thickened. Upon 
section considerable bloody fluid exudes. The Malpighian bodies 
show distinctly, and an increase in the amount of connective 
tissue is evident. 

“Together, the kidneys weigh 540 g. The right kidney 
measures 15 by 6.5 by 5.56 cm. Externally it is smooth and the 
capsule strips easily. The cortical markings are distinct. The 
cortex measuring 1 cm., the pyramids 1.5 cm.; considerable bloody 


fluid escapes from the kidney tissue. A similar description 
answers for the left kidney, with the exception that it is larger 
and paler. The pelvis of each kidney is unchanged. The bladder 
is full of urine, and the mucous membrane covering the trigone 
contains numerous engorged capillaries. The seminal vesicles 
and testicles appear normal. 

“Except for a slight diffuse thickening, the bones of the skull 
show no changes. On removal of the calvarium considerable 
blood stained fluid escapes; the dura appears normal. On remov- 
ing the dura the left half of the cerebrum appears smaller than 
the right and there is considerable blood over its upper surface; 
an incision into the left ventricle parallel to the median fissure 
and 2 cm. on the left, from the occipital lobe behind to the frontal 
lobe in front, extends through an area of hemorrhage and con- 
siderable blood is present in the ventricle.” 


Since the brain was soft it was placed in 10 per cent forma- 
lin without further examination; after hardening, frontal 
sections were made at intervals of from 2 to 3 cm., and the 
following record made. 


“ When the brain is viewed as a whole after placing the sections 
together, two striking changes are noticed; (1) a narrowing of 
the left occipital lobe; 6 cm. from the occipital pole its circum- 
ference is 12.5 cm., whereas the right at a similar point measures 
23 cm. in circumference. This reduction in size is mainly in the 
vertical dimension, but also slightly in the lateral. (2) The 
upper surface of the left hemisphere except in the anterior part 
of the frontal lobe, shows a marked diminution in the size of the 
gyri which are sunken and separated by abnormally wide sulci 
and these are filled with clotted blood. These changes are per- 
haps most marked in the post-central and superior parietal gyri. 

“In the hemisphere 1 cm., from the median line there is a rent 
which slopes outward to the roof of the lateral ventricle so that 
where it opens into the ventricle it is 2 cm. from the median line. 
This tear connecting the ventricle with the meningeal cavity is 
lined by dark necrotic brain tissue; its walls are the seat of many 
minute hemorrhages; the necrosis is superficial extending only 
from the surface of the tear 3 mm., on an average. 

“On examining the sections of the brain there are no changes 
found in the first two, each made 3 cm. from the frontal pole. In 
the section 6 cm. from the frontal pole a small amount of clotted 
blood is found in the right lateral ventricle. Examination of the 
section 2.6 cm., posterior to the previous, shows a lessening, 
amounting approximately to 1 mm. in the thickness of the cortex 
of the left hemisphere from the mesial to the Sylvian fissures, 
when this half is compared with the right side. The pia dipping 
into the fissure of Rolando is ecchymotic, and in this section there 
is no blood in the right ventricle. In the next section (see Fig. 3) 
3 cm. behind, the narrowing of the gyri is very marked and the 
sulci between the mesial and Sylvian fissures are both deep and 
wide. The tear found on the external surface extends 3 cm. 
forward from this section and in this plane the white substance 
of the superior and inferior parietal lobes is destroyed and par- 
tially replaced by blood. 

“In the next plane of sectioning, 7 cm. in front of the occipital 
pole, the left occipital lobe appears very much smaller than the 
right and the right posterior horn is filled with blood clot; these 
changes, a small left occipital lobe and filling of the right 
posterior horn with clotted blood to its termination are the only 
changes revealed in the remaining sections. The right hemis- 
phere weighs 550 g., the left 515 g. Posterior to the section 7 cm., 
from the occipital pole, the left hemisphere weighs 70 g. and the 
right 110 g.” 

The anatomic changes in the remaining organs do not demand 
a detailed description. 
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HisTowocic EXAMINATION. 


The acini of the thyroid gland are filled with colloid material, 
and the interacinar connective tissue seems to be slightly in- 
creased, but otherwise the gland may be said to show no patho 
logic changes. 

In the heart muscle the interstitial tissue is not increased in 
amount. There is some yellowish pigmentation of the poles of 
the muscle cells. 

In a section through the hemorrhagic area in the lower lobe 
of the left lung, the alveoli are seen to be so filled with blood 
that the appearance of alveolar structure is lost. In the alveoli 
bordering upon this area a granular material (coagulated albu- 
men?) is seen; the respiratory epithelium is loosened in places, 
and the interstitial tissue appears swollen. Similar granular 
material is found in the alveoli of the right lung. The external 
surface of this lung is covered by a recently organized layer of 
connective tissue measuring about 1 mm. in thickness; imme- 
diately adjacent to the lung, round cells are found in abundance, 
also newly formed capillaries. 

Liver—The liver lobules are surrounded by a newly-formed 
connective tissue, which extends some distance into the lobule. 
There is no increase in the number of bile capillaries. The liver 
cells appear to be compressed, but for the greater part they 
appear to be quite normal. 

Kidneys.—The glomeruli do not fill their capsules, the vessels 
of the capillary loops are filled with blood; the lining of the 
capsule is unchanged. The cells lining the secreting tubules 
appear swollen, but stain well. The lumina of the tubules are 
free; the interstitial tissue is not increased. 

Spleen.—The capsule of this organ and its trabecule are greatly 
thickened. The organ is congested, red blood corpuscles being 
diffused throughout the splenic tissue. No other pathological 
changes are to be noted. 


Before describing the histologic changes in the hypophysis 
in this case, a brief consideration of the various theories con- 
cerning the nature and significance of the different kind of 
cells found in the anterior lobe of the normal gland would 
seem to be appropriate. 

But little space is devoted in text books on histology to the 
pituitary body. Béhm and Davidoff™ describe its anterior 
lobe as being surrounded by a connective tissue capsule, within 
which are found variously shaped alveoli or follicles, or again, 
columns and trabecule of cells, which are separated by con- 
nective tissue, supporting blood vessels. Mention is made of 
two kinds of cells, which can be differentiated by their stain- 
ing reactions, size and structure. One variety, round or oval 
in shape, with a nucleus centrally placed, has a protoplasm 
which contains coarse granules, possessing an affinity for acid 
dyes; these are the chromophile cells. The other variety is 
cubic or columnar in shape, with a nucleus placed near the 
base of the cell; their protoplasm is faintly granular, and has 
an affinity for basic dyes; these are the chief cells. 

Szymonowicz™ describes two kinds of cells, and states that 
some authors regard the difference in appearance as due to 
post-mortem or to functional changes. 


“Béhm and Davidoff: Text-book of Histology (edited and 
transl. by Huber). 1904. 
™Szymonowicz: A Text-book of Histology and Microscopic 


Anatomy of the human body. 1902. 


Flesch™ and Dostojewsky™ were the first to describe in 
the glandular lobe of the hypophysis two kinds of cells which 
they called chromophile and chromophobe cells. According 
to these observers the cells of the first variety are coarsely 
granular, measuring from 15 to 25p in diameter. They stain 
readily with eosin, osmic acid and indigo-carmin; and in 
fresh unstained preparations appear darker than the chromo- 
phobe cells. 

Subsequently Schénemann™ divided these chromophile 
cells according to their reactions to hematoxylin and eosin, 
into the cyanophile and eosinophile cells. The former stain 
a light blue with hematoxylin, whereas the latter take the 
ordinary eosin stain. The chromophobe cells are smaller than 
the chromophile; do not stain with eosin and osmic acid; but 
present, after the use of these stains, a light yellowish tint. 

In addition to these two kinds of cells Rogowitch ® described 
groups of nuclei surrounded by a scanty protoplasm, which 
he regarded as embryonal or undifferentiated tissue. 

Saint-Rémy™ in 1892, from results obtained by the use of 
the Altmann granule technic, suggested that all these types of 
cells are merely functional stages of one another, and his 
conclusions have been supported by Claus and van der 
Stricht" and Benda. Benda™ using special fixing and stain- 
ing methods, was able to follow satisfactorily the transitional 
stages from the empty chromophobe to the loaded eosinophile 
cell and described the following types of cells. A small cell 
with irregular clear protoplasmic body containing few gran- 
ules; a larger round cell, the body of which is so filled with 
granules that only a small zone about the nucleus and a light 
area “heller Hof” containing the centrosome remain free; 
and, finally, a large irregular cell, containing isolated masses 
of stainable granules. In this last variety vacuoles are found 
which have been regarded by many investigators as secretion 
vacuoles, but Benda has demonstrated by the examination of 
fresh specimens and the use of Sudan III and osmic acid that 
they contain fat. His conclusions concerning the significance 
of these different types of cells are stated as follows: “I may 
conclude from the characteristics of these cells, that the small 
cells with few granules represent the indifferent embryonal 
forms capable of multiplying, that the accumulation of gran- 
ules in the dark cells indicates the highest point of functional 


“Flesch, M.: Versamml. deutscher Naturforscher und Arzte 
in Magdeburg, 1884, 195-196. 

* Dostojewsky: Uber den Bau der Vorderlappen des Hirnan- 
hanges. Arch. f. Mikr. Anat., Bonn, 1886, XXVI, 592-598. 

™Schiénemann, A.: Hypophysis und Thyroidea. Virch. Arch., 
Berl., 1892, CXXIX, 310-336. 

*Rogowitch, N.: Die Veriinderungen der Hypophyse nach 
Entfernung der Schilddriise. Ziegler’s Beitrige, 1889, IV, 455-469. 

Saint-Raémy, G.: Contribution A l’histologie de l’hypophyse. 
Arch. de Biologie, 1892, XII, 425. 

"Claus, A., and van der Stricht, O.: Contribution A l’etude 
anatomique et clinique de l’acromégalie. Ann. et Bull. de la Soc. 
de Méd. de Gand., 1893, 71. 

™Benda, C.: Beitrige zur normalen und pathologischen 
Histologie der menschlichen Hypophysis cerebri. Berl. klin. 
Wehnschr., 1900, XXXVII, 1205-1210. 
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activity, and that, finally, the large cells with few granules 
result from a temporary or permanent cessation of function.” 

This theory that these different varieties of cells are merely 
functional stages of one another passed unchallenged for 
twelve years. Scaffidi” in a recent article, takes an opposite 
view. He has described two distinct and functionally inde- 
pendent types of cells. In his study he used acid hematoxylin 
as a nuclear stain, and a mixture consisting of two parts of a 
2% watery solution of orange G., and three parts of a 1% 
solution of acid fuchsin, as a cytoplasmic stain; the two 
varieties of cells we may refer to conveniently as the “ orange 
G. cell” and the “fuchsin cell.” The former, measuring 
about 12 in diameter, has a cytoplasm, which contains small 
round granules and stains readily with orange G.; its violet- 
dyed nucleus sharply differentiated from the yellowish cyto- 
plasm is small, oval and fairly rich in chromatin granules. 
On the other hand, the “ fuchsin cell ” contains large, coarse, 
granules, which are irregular in form and unequal in size. Its 
nucleus is large and vesicular, and the chromatin network is 
loose enclosing large spaces. ‘There are found almost con- 
stantly within the meshes of the chromatin network granular 
masses which stain with fuchsin. No similar granules are 
ever found in the nucleus of the orange G. cell. 

According to Scaffidi, then, there are within the anterior 
lobe of the hypophysis two functionally distinct varieties of 
cells, each producing a specific substance ; the products of both 
together form the secretion of the gland. The cyanophile cell 
of Schénemann is to be regarded as a fuchsin cell in the ad- 
vanced stages of elimination, and the groups of nuclei sur- 
rounded by a scanty protoplasm, as the end phase of secretion. 
Further, cells of the orange G. type are found, which differ in 
their histologic picture, according to the stage of secretion en- 
countered. Scaffidi’s work is apparently confirmed by the 
studies of Schiffer and Vincent™ who have isolated from 
extracts of the glandular lobe of the hypophysis, two distinct 
substances, one of which depresses the nervous system, whereas 
the other stimulates, and at the same time raises blood- 
pressure. 

At the present time it is impossible to state which view 
concerning the nature of the cells of the hypophysis is correct. 
The theory advanced by Saint-Rémy and supported by Claus, 
van der Stricht and Benda, that they are merely functional 
stages of one another, demands as much consideration as the 
theory of Scaffidi, who regards them as independent forms of 
cells. Further investigation is needed to determine these 
questions. 

Pathologically, it makes little difference which view we 
accept, for in either case the presence of an unusually large 
number of cells heavily loaded with granules indicates a gland 
which is functionally more active than normal. 


® Scaffidi, V.: Uber den feineren Bau und die Funktion der 
Hypophysis des Menschen. Arch. f. Mikr. Anat., Bonn., 1904, 
LXIV, 235-257. 

“Schafer and Vincent: The physiological Effects of Extracts 
of the Pituitary Body. J. Physiol., Lond. and Cambridge, 1899, 


XXV, 87-97. 


The relative proportion of the chromophobe to the chromo- 
phile cells varies with the age of the individual. Erdheim has 
called attention to the predominance of the chromophobe cells 
in the foetus, only isolated chromophile cells being found.” 

The chromophile cells increase gradually, but constantly, up 
to the middle age, at this time, being equal in number to the 
chromophobe cells; after middle age the chromophile cells 
gradually decrease, so that in old age the relation between 
the two elements approaches more nearly that found in the 
foetus. In both varieties of chromophile cells fat is found. 
The fatty deposits increase with age, reaching their maximum 
in old age. Virchow states that a greater number of the cells 
of the glandular lobe undergo a fatty metamorphosis with 
advancing age, and that the fat gives to the extracts of the 
gland the appearance of the “ milky fluid,” described by San- 
torini. Occasionally, a tumor of the hypophysis is described 
as resembling softened brain tissue. This appearance prob- 
ably depends upon post-mortem changes in the gland, with 
the expression of this “ milky fluid.” 


Returning now to the case of acromegaly which forms the 
basis of this article, the hypophysis appeared normal macro- 
scopically. Sections were taken from different parts of the gland, 
fixed in Zenker’s fluid, and 5% formalin, imbedded in paraffin 
following the ordinary technic, cut and mounted serially. Differ- 
ent stains were used, the most satisfactory being hematoxylin 
with eosin or Congo-red, iron-hematoxylin and hematoxylin 
according to Bensley’s formula. 

The histological changes correspond in many ways to the 
description given by Shattock, Brooks, Benda, Mitchell and Le 
Count, and others, of tumors of the hypophysis, associated with 
acromegaly; they concern the character, number, and arrange- 
ment of the cellular elements. The stroma is reduced in amount. 
In the normal hypophysis there is a connective tissue supporting 
blood vessels, which surround the follicles and forms a basement 
membrane for the cells. In this hypophysis there is very little 
stroma, and the cells rest directly upon the endothelial walls of 
the capillaries, being irregularly grouped together in the inter- 
capillary spaces. 

Very few of the chromophobe and cyanophile cells can be found, 
and where present, they are grouped about the boundary zone 
between the nervous and glandular lobes. Two kinds of cells 
are easily distinguishable, a small round cell, with a small 
compact nucleus, and a large polyhedral cell, with a large vesi- 
cular nucleus and loose chromatin network. The former corre- 
sponds probably to the orange G. cell of Scaffidi, and the latter 
to the so-called fuchsin cell. It is impossible with the Congo-red 
and eosin stains to differentiate the granules in the cells, for the 
cytoplasm takes a homogeneous stain; but with the iron- 
hematoxylin stain the granules may be seen in the cells which are 
not too heavily loaded. The granules are small and regular in 
outline. Many of the cells, however, are so full of granules, that 
these granules appear to be coalescent forming such a mass in the 
cytoplasm, that single granules cannot be differentiated. In 
Fig. 4 a number of the large polyhedral cells may be seen. Some 
contain two or three nuclei, but these multinuclear cells cannot 
be regarded as pathological, as they are often found in the normal 
hypophysis. No karyokinetic figures occur in these cells. Some 
also are vacuolated, but the vacuolation is not in excess of the 
normal. These chromophile cells have an atypical arrangement 


% The latter must be differentiated early, however, for I have 
found eosinophile cells in the hypophysis of 4.5 cm. fetal pig. 
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in that the follicles seem to have fused, and the cells are irregu- 
larly grouped. 

All the changes in the gland, the great excess of the highly 
functionating chromophile elements, their irregular disposition, 
and the lessened amount of stroma, are indicative of excessive 
function. I have had the opportunity of examining sections of 
the hypophyses of other cases of acromegaly, and the histologic 
change, an hyperplasia or increase of glandular cells of a par- 
ticular type, corresponds closely to the one under consjderation. 


The hypophyses from several post-mortem examinations 
taken at random were used as controls, and a brief description 
of these will suffice to indicate the peculiar and distinctive 
differences presented by the hypophysis in acromegaly. 

Female, aged 50; clinical diagnosis: Exophthalmic goitre. 
The stroma is increased in amount; the alveoli are re- 
duced in size, and although the chromophile elements are normal 
in number, they are smaller and more vacuolated than in the 
normal gland. No abnormal pigment is present. I think that 
one would be justified in saying that th‘!s gland was not function- 
ing normally. 


The vicarious relation supposed to exist between the thyroid 
gland and the glandular lobe of the hypophysis, make the 
examination of the latter important in Graves’ disease. Benda 
has examined the pituitary glands of three cases in which 
death was due to exophthalmic goitre; in two the hypophyses 
were small and indurated, in the third it was macroscopically 
normal. The alveoli in the former were found, upon micro- 
scopical examination, to be small and to contain few chromo- 
phile elements; the cells were atrophic, vacuolated and con- 
tained a dark brown pigment. Some sections from the gland 
which showed no gross changes, presented a normal histologic 
picture, and in others the same changes occurred as in the 
atrophic glands. 

The changes in these glands are of interest in connection 
with the alterations in shape of the fingers in acromegaly 
and in patients suffering from Graves’ disease. In the latter 
the delicately pointed fingers which have been compared by 
Revilliod to the fingers of the Madonnas of Raphael and 
Perugino, are in marked contrast to the blunt fingers of 
acromegaly. 

Male, aged 28. Anatomic diagnosis: Syphilitic endarteri- 
tis, cerebral thrombosis and softening. The chromophile 
cells predominate in the central part of the gland and peripherally 
the chromophobe are found in excess, only isolated chromophile 
elements being found here. The eosinophile cells are of normal 
size, but are not vacuolated, as in the preceding case. The capil- 
laries are filled with erythrocytes, but this hyperemia cannot be 
regarded as pathological. 

Male, aged 44. Clinical diagnosis: Pernicious amemia. 
The chromophobe and chromophile cells are about equally 
divided. The eosinophile cells take a lighter stain than 
usual, and the granules are grouped together. The cells are 
* vacuolated, but not to the extent one might expect in pernicious 
anemia. The stroma is normal and the capillaries are empty. 

Male, aged 60. Clinical diagnosis: Tabes dorsalis and 
cystitis. The alveoli are small; the chromophobe and chro- 
mophile elements are equally distributed and no other changes are 
found. 

Male, aged 42. Anatomic diagnosis: Tuberculous meningi- 
tis. Several large colloid cysts occur near the nervous lobe; 


these cannot be considered pathological, for they are often 
present in the normal gland. The chromophobe and chromophile 
elements are about equal in number, and show no changes. 

Still-born infant. The glandular lobe of the hypophysis 
consists of well-formed columns of cells separated from 
each other by a scanty stroma. The chromophobe elements 
greatly exceed in number the chromophile, only isolated groups 
of the latter being found.” Occasionally cells are found, the pro- 
toplasm of which takes a light stain with Congo-red. These cells 
are probably transitional stages from the chromophobe to the 
chromophile. 

Male, aged 85. Clinical diagnosis: Senile dementia. This 
gland resembles the preceding. The chromphobe elements 
are in excess of the chromophile. It is well-known that in old 
age the latter cells decrease in number. The gland resembles 
somewhat that of the new-born, with the exception that the cells 
are larger, and contain more fat. The stroma is more developed 
than in the still-born infant. 


In none of these hypophyses, therefore, was there any indi- 
cation of the hyperplastic process, which, apparently is the 
fundamental and characteristic change in acromegaly, and 
which is so distinctive that the pathologist may make an 
anatomic diagnosis of acromegaly in cases which are doubtful 
from their clinical features, and thus differentiate acromegaly 
from other closely allied conditions. We might properly 
assume that if the disease in this case had pursued its usual 
clinical course and had not been interrupted by death from 
cerebral embolism and a terminal hemorrhage, the gland would 
have become enlarged; perhaps, incidentally, the seat of a 
tumor-like hyperplasia of cells which are found normally in 
the hypophysis. 

Sarcoma of the hypophysis is the lesion most frequently 
described as being associated with acromegaly. Sternberg” 
states that adenomas have been described seven times, large- 
cell sarcoma six times, and other forms of sarcoma five times. 
Among the forty-seven cases collected by Furnivall, in which 
the hypophysis was enlarged, some variety of sarcoma was 
noted in fifteen. However, all of these cases ran a longer 
clinical course than is usual with sarcoma developing in other 
parts of the body, and no metastatic growths were reported 
although occasionally direct extension of the so-called tumor 
cells to adjacent structures was observed. 

According to Sternberg: “In all cases of acute progress— 
and only these—a true sarcoma of the hypophysis is present.” 
These acute cases, few of which are reported, terminate fatally 
in three or four years. Although they resemble in length 
the clinical course of sarcoma of other organs, they differ 
essentially in some particulars. Rolleston,” who has observed 
and reported one of the acute cases, thus expresses his belief 
that there are certain differences between the so-called sarcoma 
of the hypophysis and the ordinary sarcoma encountered 
elsewhere: “The course of the disease (three years), which 


* Mention has already been made of Erdheim’s work, in which 
he finds that few chromophile elements are present at birth, but 
that they increase gradually, but constantly up to middle age. 

* Sternberg, M.: Die Akromegalie, Nothnagel’s Specielle Patho- 
logie und Therapie, 1903, VII, 30. 

* Rolleston, H. D.: A case of acute Acromegaly due to Sarcoma 
of the pituitary body. Tr. Path. Soc., Lond., 1898, XLIX, 237-242. 
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is comparatively long for malignant tumors, suggests either 
that some change has taken place in the nature of the pituitary 
tumor, such as supervention of a more malignant and rapid 
type of growth in the later stages of the disease, or that 
pituitary sarcoma is less malignant than sarcoma in general.” 
It is hard to conceive why sarcoma of the hypophysis should 
be less malignant than sarcoma of other organs. Although, 
in Rolleston’s case, the tumor had extended into the third 
ventricle, the optic nerve and the petrous portion of the 
temporal bone, no metastic growths were reported in distant 
viscera. In such a gland as the hypophysis, with large and 
numerous capillaries it would seem that abundant opportunity 
would be afforded for transportation of tumor cells, and that 
secondary growths in distant parts would result. 

Relative to the nature of many of these reported cases of 
sarcoma, Le Count™ makes the following pertinent observa- 
tion: “If these growths were examples of a tumor as malig- 
nant as we know round-cell sarcoma to be, why do we not have 
cases of metastasis? Certainly not from lack of adjacent 
blood vessels. And why are the phenomena of cell division 
so common to sarcoma entirely lacking in the histologic 
descriptions? It must be conceded that hyperplasia and not 
true tumor is the condition of the hypophysis in instances 
where large solid growths have been found.” That mistakes 
in diagnosis of the lesions of the hypophysis in cases of 
acromegaly might arise, is readily understood when the 
atypical structure of the gland is considered. Benda has 
already emphasized this point. In examining sections of an 
adenoma of the hypophysis he found that the histologic changes 
varied ; in some fields resembling a typical adenoma; in others 
a carcinoma, and in still others an angio-sarcoma. Brooks 
also mentions the possibility of such errors in diagnosis and 
in one case temporarily mistook a simple hyperplasia for a 
round-cell sarcoma. For these reasons, the long clinical 
course of acromegaly, the absence of metastatic growths, and 
the fact that errors may occur in a failure to recognize the 
process, we are justified in believing that the reported tumors 
of the hypophysis, in this disease, are instances of hyperplasia. 


* Mitchell, L. J., and Le Count, E. R.: Report of a Necropsy 
in a Case of Acromegaly with a critical Review of the recorded 
Pathologic Anatomy. N. Y. M. J., 1899, LXIX, 517, 556, 595. 


In this connection Tamburini’s“ suggestions that acro- 
megaly is dependent upon excessive function of the gland is 
highly important. As yet no cases of undoubted acrome- 
galy have been reported in which changes in the gland were 
absent upon both gross and microscopic examination; and in 
those instances where necrosis and softening (probably post- 
mortem), sclerosis, colloid degeneration, etc., have been found 
no mention is made of the relation between chromophile and 
chromophobe elements. Experimental removal of this gland, 
its destruction by neoplasm, infectious granulomata, and 
aneurysm as previously stated do not produce the disease, so 
that it seems proper to assume that acromegaly is not depen- 
dent upon an abolished or lessened function of the hypophysis. 

On the contrary, all the facts seem to point to an increased — 
function of the gland as the essential etiological factor, and 
henceforth no report should be considered complete which does 
not take into consideration the character, number and dispo- 
sition of the chromophile elements, for, as Brooks“ aptly 
states, “An overgrowth of the hypophyseal cells mainly 
composed of the chromophile cells might not be accompanied 
with the grosser degrees of enlargement, and still be of great 
significance in acromegalia.” 

This case is noteworthy in that: 1. It came to autopsy at 
an unusually early stage of acromegaly, the usual clinical 
course of a benign or chronic case having been interrupted 
by death due to cerebral embolism and secondary hemorrhage. 
2. The hypophysis appeared normal upon gross examination, 
but microscopic examination revealed a hyperplasia, 
especially of the chromophile cells, which is confirmatory of 
the theory that acromegaly is caused by excessive function 
of the glandular elements of the anterior lobe of the 
hypophysis. 

I wish to express my thanks to Dr. E. R. Le Count for the 
material and valuable advice, to Dr. L. F. Barker for valu- 
able suggestions and to Mr. L. H. Wilder for the accompany- 
ing drawing of a section of the hypophysis. 


“Tamburini: Quoted by Mitchell and Le Count. 
“ Brooks, Harlow: Acromegalia. Archiv of Neur. and Psycho- 
path., 1898, I, 485-652. 
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Fic. 3.—Posterior view of the cerebrum in a frontal section 7 cms. from the occipital pole. The gyri on the left side are greatly 


reduced in width and the sulci are wide. At A rupture occurred. 


The stroma is reduced in amount, the cells resting directly upon the endothelial walls of 


the capillaries. The cells are of the chromophile type and are grouped in the inter-capillary spaces, the follicles having fused. 
In some cells two nuclei are found, but these cannot be regarded as pathological, for in the normal gland cells containing two 


Fic. 4.—Section of the hypophysis: 


nuclei are frequently found. Stained with iron-hematoxylin. (Leitz, Obj. 12. Ocular, No. 4.) 
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A very curious impression is made upon the objective 
investigator to see the scientific judgment obscured by ill- 
guided patriotism. No less than four monuments have been 
erected in three different countries to perpetuate the memory 
of four different discoverers of the circulation of the blood. 
The Spaniards regard Michael Servetus, born in Villanueva 
in 1511, as the discoverer of the circulation, and have erected 
a monument in the Museo Anthropologico at Madrid. The 
Italians have three men to whom the title to this discovery 
is accredited with more or less historic and scientific correct- 
ness, namely: Matheus Realdus Colombus, born at Cremona 
in 1516; Carlo Ruini, of Bologna;* Andreas Cesalpinus, 
born at Arrago in 1519. Monuments have been erected to 
Carlo Ruini at Bologna and to Andreas Cesalpinus at Pisa 
and Rome. William Harvey has been honored by a monu- 
ment in London erected by the Sydenham Society, a second at 
Hempstead, and a third at Folkstone. This makes five dis- 
coverers in all, but there is one more. The French have 
claimed the discovery of the circulation of the blood, and their 
discoverer is that incomparable satyric Francois Rabelais, 
and this assertion is made by no less than Paquelin.” But a 
critical study of the passages from Rabelais, which Paquelin 
cites, proves that the alleged French discoverer brings nothing 
new, nothing which was not already stated by Galen, that he 
nowhere mentions dissections or vivisections as basis for his 
claims. 

The department of physiology which was most fatally re- 
tarded in its progress by a defective knowledge of the ancients 
is that concerning the circulation of the blood. In the Lane 
lectures, delivered at Cooper Medical College, San Francisco, 
in 1900, Sir Michael Foster has given us an admirable review 
of the history of the circulation of the blood. These lectures 
constitute a most scholarly and inspiring addition to our 
knowledge of the subject. The first and second chapters of 
this book treat of the circulation, especially the second chapter. 
The first chapter does not treat of the circulation directly, 
but of Vesalius, his forerunners and followers. In narrating 
the contributions of the Italian physiologists and anatomists, 
there is this difference between the tenor and spirit of pre- 
sentation by Foster, and that by Spanish and Italian medical 
historians. Foster leaves us under the impression that the 
Italian physiologists and anatomists made no contributions or 
‘Book on Anatomy and Diseases of the Horse, published in 
1598, in which Ruini gives the unmistakable evidence that he had 
grasped the action of the cardiac valves. 

*Revue de Litér médic, 1878, p. 499. 


THE HISTORY OF THE CIRCULATION OF THE BLOOD—CONTRIBUTIONS OF THE ITALIAN 
ANATOMISTS AND PHYSIOLOGISTS—THEIR BEARING UPON THE 
DISCOVERY BY HARVEY. 


By Joun C. Hemmeter, Patt. D., M. D., eve. 


Professor of Physiology and Clinical Medicine, University of Maryland, Baltimore. 


discoveries of enduring excellence or genuine scientific merit, 
whereas the Italian historians* make every effort to convince 
us that the work of their fellow-countrymen constituted solid 
building blocks in the architecture of physiology; that their 
conclusions were based upon precise and accurate observations 
and experiment, as far as such were possible in those days. 
In order to judge with what justification the claims of the 
Italian authors are made, and also to judge of the critical con- 
servatism and broad experience of Sir Michael Foster, a brief 
and critical review of the main contributions of the more 
renowned Italian workers in physiology and anatomy, and of 
Harvey, becomes indispensable. 

In the “ Deutsche Rundschau,” Helmholtz‘ credits poetic 
genius with the power of reviving long-past historic person- 
ages and transactions, and clothing historic characters not 
only with flesh and bone and garments, but with exactly por- 
traying their psychic individuality and real personality. At 
the same time there is also an exact probing of the plausi- 
bility of the existence of certain characters. We can see this 
in the Thalmud connoisseurs, some of whom, of Jewish creed, 
have denied that Job and Jonah ever existed, and upheld 
other characters of the Old Testament as real personages. 
One has to be a very thorough, patient, persistent, and judi- 
cial student of any great historic character in order to suc- 
cessfully think oneself into the life and work and individ- 
uality of the person. 

This is true in the study of the lives of Michael Servetus, 
Vesalius, Harvey, and others; it is not sufficient to read their 
history,—one must repeatedly sink one’s psychic self into the 
life and period of the personage to be studied. Medical his- 
tory writing, unless the writer and student has sunk his soul 
into the soul of the character to be studied, unless he has 
become part and parcel of the life and work, individuality, 
and even the social, scientific, religious, and political condi- 


*See Luigi Luciani, Physiology of Man, at present being trans- 
lated into German by Baglioni and Winterstein: § G. Ceradini. 
Ricerche storico-critiche intorno alla scoperta della circolazione 
del sangue, Milano, Fratelli Rechiedei, editori, 1876. Difesa della 
mia Memoria intorno alla scoperta della circolazione, contro I’as- 
salto dei signori H. Toll in teologo in Magdeburg, e W. Preyer 
fisiologo in Jena. Con qualche nuovo appunto circa la storia 
della scoperta Medesima. Genova, tip del R. Instituto Sordo-muti, 
1876. 

For further literature on this subject see list at end of this 
article: “Literature on the History of the Discovery of the Cir- 
culation of the Blood.” 

*Goethe’s Wissenschaftliche Thatigkeit. 
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tion under which that character developed and produced his 
results, has little value for an analytical mind. 

In order to present a medical character justly and as cor- 
rectly as possible, it is necessary to become a connoisseur of 
that character, and all the conditions influencing and sur- 
rounding him. We thus are even now able to recognize 
specialists on Galen, Vesalius, Servetus, Harvey, just as there 
are music lovers who are specialists of the compositions of 
Rameau, Paganini, Bach, Mozart, Beethoven, Chopin. Musi- 
cal notes as printed are only the skeleton of music. Note- 
reading and mechanical technique will never make an artistic 
player, “ He is not a correct interpreter of a composer until 
he puts his soul into it.” 


GUILLAUME HARVEY, 1578-1657 A. D. 


This identification of the subjective powers of an artist 
with the work and musical nature of the composer, resurrects 
the composer before the mind’s ear and eye of the performing 
artist. He begins to realize the subjective and objective 
peculiarities and becomes familiar with the train of thought 
and musical feeling that prompted the composition. 
Similarly the mere reading of biographies and personal his- 
tories of distinguished anatomists and physiologists, without 
a calm, self-possessed and patient analysis of all the collateral 
sources of information, will not give a picture of life-like 
distinctness. It is like playing the notes of a composer me- 
chanically in the absence of a wide reach of innate musical 
gifts. What is needed in medical biography as well as in 
the reproduction of classical music is the focusing of the 
entire mental energy of the writer upon the historic or musical 
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problems in hand,—reading the literature in its original 
sources, and not from abstracts or quotations second-hand, 
and eventually, if possible, to combine the facts and data 
from all sources of information into an organic life-like whole, 
making the character and his times comprehensible to our 
modern methods of thinking. 

The history of the discovery of the circulation of the blood 
begins with Galen (125-201 a.p.), who by his vivisections 
exposed the error of the Alexandrine school under Erasi- 
tratus (300 B. c.), who held that the left portion of the heart 
and the arteries were empty and that they, communicating 
by means of the small bronchi with the arteria aspera 
(trachea) served to convey the spirit of life (pneuma) to the 
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various parts of the body, to animate them and that the veins 
alone contained blood with which to nourish the entire body. 

Galen showed that one need only to prick any artery or the 
left portion of the heart of a living mammal, in order to see 
blood gushing forth, which, in contrast with venous blood, 
was vaporous, thin, and “ genuine,” and which therefore con- 
sisted of a mixture of blood with the air inhaled in the lungs: 
“ mixtum quid ex ambobus.” 

According to Galen the left side of the heart is the center 
of the arteries, which through systole drives the air-containing 
(wzrated?) blood (sanguis spirituosus) into all the organs, to 
animate them. The center of the veins on the other hand is 
the liver, from which the nourishing blood (sanguis nutriti- 
vus) is carried to all parts of the body by a kind of attractive 
and selective force. The blood from the right side of the 
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heart, from the cava inferior, goes for the most part into 
the left ventricle, through the pores of the septum (which 
Galen assumes, although he declares them to be invisible). 
In the left ventricle it becomes “ spirituous” through mix- 
ture with pneuma, and through the aorta it is distributed over 
the entire body. However, a small portion of the blood con- 
tained in the right ventricle passes through the vena arteriosa 
(arteria pulmonaris) and then by way of the arteria venosa 
(venze pulmonales) reaches the left ventricle. 

Galen therefore had a notion, although imperfect, of the 
circulation of the blood through the lungs, and he knew that 
the venous vessels anastomose with the arterial ones, since he 
also had observed, that an animal might bleed to death from 
a single artery. One point, however, in Galen’s theory might 
lead some critics astray in the explanation of the text. Galen 
assumed that the blood of the arteria venosa (vene pul- 
monales) flowed back into the lungs at each systole (through 
a sort of physiological insufficiency of the bicuspid or mitral 
valve), in order to exhale here the “soot” formed in the 
blood. Thus he assigned to the arteria venosa a double, and 
that an opposite, function, that is to say, first of conveying 
the reanimated blood from the lungs to the heart, and then 
again of conveying a portion of the same with the “soot ”’ 
from the heart to the lungs. Similarly Galen assigned to the 
vena porte a double function, in that he assumed that during 
digestion it conveyed the chyle to the liver, and when the 
intestinal canal is empty, it conveys the blood from the liver 
to the intestinal canal. 

Certainly the two errors of the permeability of the septum 
and the systolic reflux dim, not a little, the splendor of 
Galen’s theory of the lesser circulation ; nevertheless it cannot 
be denied that Galen was the first to have a conception of the 
same, a fact which was recognized (long before G. Ceradini 
again drew the attention of investigators to it) by representa- 
tive interpreters such as Harvey, Haller, Douglas, Maurocor- 
dato, and Senac, who referred especially to a passage in the 
10th chapter of Book VI, “ De usu partium,” in crediting 
Galen with a conception of the respiratory circulation. 

Let us now see who first corrected and completed the theory 
of Galen, by the rejection of the assumption of the perme- 
ability of the cardiac septum, and by the determination of the 
fact that not only a part, but all the blood driven out from 
the right ventricle reaches the left ventricle by anastomoses 
of the pulmonary vessels. 

In the year 1553 the Spanish physician and theologian 
Michele Reves (better known by the anagram of Serveto or 
Servetus) published his book entitled, “ Christianismi resti- 
tutio,” which at the instance of Calvin resulted in the author’s 
condemnation and death at the stake, in October of the same 


*It is absurd to believe with some interpreters of Galen that 
he really meant “soot.” We are dealing here with one of those 
orthologic difficulties in that the Greek word which now means 
“soot” originally meant something entirely different and prob- 
ably more in harmony with the opinions concerning the nature 
of venous blood of to-day. 


year, at Geneva. In this book about a theological matter 
(there are only two copies extant, since the greater number 
were burned, first at Vienne (Dauphiné) together with the 
effigy of the author, and then in Geneva simultaneously with 
the author‘), there is a passage in which Serveto describes 
the lesser circulation, at the same time denying the commu- 
nication of the two ventricles through the septum, and assum- 
ing that the blood from the right ventricle goes to the lungs 
where “ flavus efficitur, et a vena arteriosa (arteria pulmo- 
naris) in arteriam venosam (vene pulmonales) transfundi- 
tur” (it is made brighter (yellow) and is transfused from 
the vena arteriosa (arteria pulmonis) into the arteriam veno- 
sam (venz pulmonales) ). 

In the year 1559, that is to say six years later, Realdo 
Colombo, of Cremona, who for fifteen years had been prosector 
and then successor of Vesalius in the chair of anatomy at 
Padua, published at Venice his work entitled, “ De re anato- 
mica, libri XV,” in which, on page 177, there is a description 
of the lesser circulation and a confirmation of the impermea- 
bility of the cardiac septum. The author lays great stress 
upon this discovery and claims the priority of it: “Nam 
sanguis per arteriosam venam ad pulmonem fertur, ibique 
attenuatur; deinde cum ere una per arteriam venalem ad 
sinistrum cordis ventriculum defertur; quod nemo hactenus 
aut animadvertit, aut scriptum reliquit.” (For the blood is 
carried through the “ arteriosam venam” to the lungs, and 
there it is attenuated, thence (mixed) with air, it is carried 
through the “ arteriam venalem ” to the left ventricle of the 
heart ; which no one up to this time has either observed, or left 
it in writing.) 

It cannot be denied, that, if we consider solely the dates of 
the two publications the priority of the discovery belongs to 
Servetus, and if one could prove (as Tollin and Preyer in 
Germany and Willis in England have attempted to do) that 
Colombo had read the “ Christianismi restitutio ” of Servetus, 
then the Cremona anatomist would have to be declared guilty 
of plagiarism. But this is refuted by a number of incon- 
trovertible facts, which G. Ceradini (1876-77) arranged with 
great acumen. 

Ceradini emphasized that Valverde, a Spanish pupil of Co- 
lombo, in a text-book on anatomy published at Rome in the 
year 1556, ascribed the theory of the impermeability of the 
septum to his teacher. The book is preceded by an intro- 
duction dated 1554, in which the author states that he had 
already caused to be made numerous plates for the embel- 
lishment of his book, which must have taken at least a year. 
Thus we reach the year 1558, in which Servetus published 
the book which cost him his life. The assumption seems 
justified, therefore, that Colombo had already for some years 


*Henri Tollin, 1. c., presents convincing reasons for believing 
that numerous additional copies must have been in existence dur- 
ing Harvey’s time of Servetus’ “Christianismi restitutio” and 
that it would be incredible to assume that such an omnivorous 
reader like Harvey was not familiar with the physiologic contents 
of this book. 
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taught his theory in his lectures before he published it in 
his text-book. 

It has-been demonstrated that the passage in the “ Chris- 
tianismi restitutio” treating of physiology was only discov- 
ered towards the end of the seventeenth century. Ceradini 
further calls attention to the fact that in the year 1571 G. 
Giinther, who, as professor of anatomy at Paris, had been the 
teacher of Servetus and Vesalius, in describing the lesser circu- 
lation in the words of Colombo, lauded the latter, without 
mentioning his own pupil Servetus, a proof that he did not 
know the “ Christianismi restitutio.” It is also probable that 
it was unknown in Italy, since it was not on the “ Index 
librorum prohibitorum ” edited by the Council of Trent and 
published at Rome under Pius IV in the year 1564, whereas 
this does contain two other heretical works of Servetus, “ De 
trinitatis erroribus.” 

Finally Ceradini brought forward a splendid proof of the 
fact that Colombo had not plagiarized Servetus, in the com- 
parison of the two theories. 

Colombo denied the permeability of the cardiac septum 
completely and unconditionally; he emphasized the fact that 
not only the vena arteriosa, but also the arteria venosa was 
of considerable size; he further denied—even if incorrectly— 
the Galenian function of breathing, that is to say the forma- 
tion of “soot ” in the blood and the expulsion of the same by 
exhalation. Servetus on the other hand denied to be sure 
the existence of openings in the septum, but admitted that 
through it “aliquid resudare possit” (something could be 
expelled), and upheld the Galenian theory by the assumption 
that the blood “ in ipsa arteria venosa inspirato wre miscetur, 
et exspiratione a fuligine expurgatur” (in the arteria venosa 
itself is mixed with inspired air, and is cleansed by expira- 
tion from the “ soot ”). 

This question is a family quarrel among the Italian and 
Spanish anatomists and physiologists themselves, hence the 
sentiment due to national bias cannot be excluded in the con- 
clusion of Luciani (professor of physiology at Rome), who 
says: “We will not go so far as to consider the hypothesis 
of Ceradini proved, that Servetus took the theory of the lesser 
circulation from Colombo, and tried to harmonize it with the 
old theory of Galen; but there can hardly be any doubt that 
the Cremona anatomist (Colombo) taught his theory for 
some time before it was published by the Spanish physician 
and theologian (Servetus).” 

It is also of interest to determine to what extent Vesalius 
of Brussels was concerned in this theory, the great founder 
of modern anatomy, to whom Flourens (1857) ascribed the 
priority of the theory of the impermeability of the septum, 
while Henri Tollin (1884) accused him of plagiarizing Ser- 
vetus, in which opinion Tigerstedt (1893) concurred. 

In a recent publication’ von Tackschath asserts that Ve- 
salius is guilty of “ plagiarism” and to have taken his anat- 
omy—the “ Fabrica” (1543) from Leonardo da Vincis.’ 


™ Wien. med. Blatter, No. 46, 1902. 
*See also Miinchener med. Wochenschr., Mai 3, 1904, p. 821. 


In the first edition of his great work, “ De humani corporis 
fabrica” (1543), Vesalius says that he is forced to admire 
the art of the master, who through invisible pores caused the 
blood to penetrate from the right into the left ventricle. In 
the second edition of the same work, which appeared in 1555, 
this expression of admiration for the creator is lacking, and 
the author declares that he cannot understand how “ per septi 
illius substantiam ex dextro ventriculo in sinistrum vel .min- 
imum quid sanguinis assumi possit” (he could assume any 
substance even any blood to pass through the septum out of 
the right ventricle into the left).’ 

This more correct point of view, according to Tollin, was 
obtained by Vesalius from the “ Christianismi restitutio” 
which Servetus had published two years previously, in 1553. 
It seems likely that Vesalius was using irony or sarcasm in 
the above expression, for he later on admitted that “ he accom- 
modated his statements to the dogmas of Galen.” 

But Ceradini proved convincingly, through a long series of 
quotations from the above work of Vesalius and also from 
some of his smaller publications, that Vesalius had become 
acquainted with the impermeability of the septum at Padua 
in the year 1543 through his prosector Colombo, and that he 
had defended it at Pisa in the year 1543, without however 
expressly emphasizing the necessary physiological conse- 
quence of this, that is to say the theory of the lesser circula- 
tion and the necessity, already recognized by Galen, of anasto- 
moses between the arteria venosa and the vena arteriosa; he 
wished to avoid giving possible glory to Colombo, against 
whom he always had a grudge, because the latter had appar- 
ently sought to incite the students at Padua against him.” 

In the “ Ergebnisse der Physiologie,” Jahrgang II (1903), 
Biophysik, R. Tigerstedt presents an article on the lesser cir- 
culation (p. 533) which begins with a chapter “ Zur 
Geschichte des kleinen Kreislaufs.” Tigerstedt here accepts 
the opinion of M. Roth (“ Andreas Vesalius Bruxelliensis, 
1514-1564, Berlin”) that the lesser circulation was discov- 
ered by Colombo. The doubt which is thrown upon the 
anatomical knowledge of Servetus in this article is by no 
means substantiated by the contemporary literature, nor by 
the impressions gained from the writings of Servetus them- 
selves. Tigerstedt, following M. Roth, asserts that Servetus 
does not present real but speculative anatomy—that his main 
desire is to bring about an accordance between the Bible and 
anatomy by compilation from preéxisting books, not from 
actual dissections. He denies that the recognition of the im- 
permeability of the septum was original with Ser. stus, but 
ascribes this to Vesalius, a credit, which, as can be demon- 
strated from Vesalius’ own “ Fabrica,” etc., stands on very 
feeble evidence. For it is on this point, “ the impermeability 
of the septum,” on which every student of anatomy must re- 


*For fuller English translation, see Sir Michael Foster, Lect. 
Hist. Physiol., p. 14. 

*See Michael Foster, 1. c., and Henri Tollin, Colombo’s An- 
theil an der Entdeckung d. Blutkreislaufs. Virch. Arch., Bd. 91, 
1883. 
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gret the uncertain language of Vesalius. Servetus, who had 
been prosector for Giinter (Guinterius), professor of anatomy 
at Paris (Tollin), cannot be accused of having learnt his 
anatomy from books alone. 

Without therefore trying to belittle the great services of 
Vesalius in the reformation of anatomy, one can nevertheless 
regard it as an established fact that he had no direct share in 
the discovery of the circulation of the blood. Indirectly, how- 
ever, he aided in this by his refutation of numerous errors of 
Galen, especially the theory of the formation of blood by the 
liver. The fact that the lumen of the vena cava in the neigh- 
borhood of the heart is greater than at the liver, was for him a 
sufficient reason to return to Aristotle’s theory of the forma- 
tion of the blood by the heart, and to assume that not only 
the arteries but also the veins are offshoots from the heart. 

In 1543 Vesalius was called by Cosimo I of Medici to be- 
come a professor at Pisa, where he determined to give a 
course in “amministrationes anatomice ” on: the errors of 
Galen. It is probable that among his auditors was numbered 
Andrea Cesalpino of Arezzo, at that time scarcely nineteen 
years of age, to whom belongs the fame of being the first to 
have recognized and demonstrated the general circulation of 
the blood. 

In the year 1571 the physician and philosopher of Arezzo 
published his “ Peripateticarum questionum libri quinque,” in 
which he assumes, that in all parts of the body there is physio- 
logically a constant transition of blood from the arteries to 
the veins by means of anastomoses, which he defines as “ vasa 
in capillamenta resoluta ”; the constant motion of the blood 
from the veins to the right side of the heart, from this to the 
lungs, from the lungs to the left side of the heart, and thence 
into the arteries he defines as “ Circulatio.” He was the first 
to recognize the arterial structure of the pulsating vessel 
which arises at the right ventricle, and which Galen had desig- 
nated as “ vena arteriosa,” and the venous structure of the 
non-pulsating vein which was formerly designated as arteria 
venosa. He recognized further that the blood in the arteries 
is under a much higher pressure than in the veins, and that 
at its transition from the former to the latter the capillary 
anastomoses offer a greater or less resistances according to the 
degree of their contraction or expansion. 

Twelve years after the “ Questiones peripatetice ” appeared 
his books “ De plantis ” which alone would suffice to win for 
him imperishable renown as the forerunner of Linnaeus. In 
this work also he confirms that “sanguinem pervenas duci ad 
cor, et per arterias in universum corpus distribui” (that the 
blood is led through the veins to the heart, and is distributed 
by the arteries to the entire body). 

In the year.1593 appeared Cesalpinus’ work “ Questionum 
medicarum libri II,” in which he gave the experimental proofs 
of his theory. He observed that if in a living animal a vein 
is exposed and tied, and if soon thereafter an incision into 
the vein is made in the direction of the capillary, that the 
blood first appearing has a darker color, and that which flows 
out subsequently is lighter in appearance. From this obser- 


vation he, with great acumen, deduced the physiological pur- 
pose of the anastomoses found in all organs between arteries 
and veins, in that he assumed: “ venas cum arteriis adeo copu- 
lari osculis ut, vena secta, primum exeat sanguis venalis 
nigrior, deinde succedat arterialis flavior, ut plerumque con- 
tingit” (that the veins are so connected with the arterial 
mouths that the vein being divided, first exudes a darker 
venous blood, then succeeds the brighter arterial, so for the 
most part it happens). 

A second experimental proof of the circulation he founded 
upon the fact that in any part of the body the tied veins swell 
between the ligature and the capillary origin, and not between 
the heart and the ligature, as ought to be the case according 
to Galen’s conception: “intercepto enim meatu, non ultra 
datur progressus; tumor igitur venarum citra vinculum de- 
buisset fieri” (for the course being blocked, no longer a flow 
is permitted ; therefore the swelling of the veins ought to be 
made on this side of the ligatures) (te. between vein and 
capillaries) ). 

In spite of these brilliant experimental proofs of the theory 
of circulation, which Cesalpinus was the first to offer, the view 
was held by some, and among them the famous Haller, that 
he had indeed known the circulation of the blood but had only 
assumed it for the state of sleep, not during the awake state ; 
they based their view upon a quite erroneous construction of a 
passage in which Cesalpinus assumes a certain reflux of the 
blood from the arteries towards the heart during the state of 
being awake. No one has better, and with more cogent logic, 
reduced ad absurdum the assertion of Haller than has Cer- 
adini. It is a pity that Ch. Richet in his “ Dictionnaire de 
Physiologie,” which is now in progress, repeats the erroneous 
opinions of Haller concerning Cesalpinus, which had already 
been refuted through the historical-critical studies of Cer- 
adini; which Ch. Richet certainly cannot have taken into 
account. (Luciani, I. c.) 

H. Tollin, in a very thorough study of the life and work 
of Cesalpinus, concedes that this philosopher knew the greater 
circulation (“hat den grossen Kreislauf gekannt”) but did 
not comprehend it. 

A further very convincing proof of the circulation of the 
blood is found in the presence of the little valves, which are 
found in great number in the course of the veins, and which 
are so arranged that they only permit a centripetal flow of the 
blood and prevent a centrifugal flow. These valves Aqua- 
pendente knew and described, but did not comprehend their 
object. 

This proof Cesalpinus did not take into account, with which 
fact Sprengel, a historian of medicine, reproaches him. It is 
a fact, however, that although Cannano of Ferrara as early 
as 1547 described a few of the valves of the vena azygos, and 
determined that their concave side was turned toward the 
heart, and although a few years later Fabricius of Aquapen- 
dente had found analogous valves in the entire venous system, 
and had demonstrated them to his pupils, he published his 
discovery “De venarum ostiolis” only in 1603, that is ten 
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years after the appedrance of Cesalpinus’ “ Questiones peri- 
patetice.” 

On the other hand it must be stated that Fabricius, the 
describer of the valves in the entire venous system, did not 
recognize at all the function of the same, which consists in 
preventing the reflux of the blood in a centrifugal direction 
and to aid the centripetal flow during muscular activity; he 
thought on the contrary, that they were intended to retard the 
flow of the blood from the heart to the periphery of the veins. 
Who then was the first to base the theory of the circulation 
of the blood upon the function of the venous valves? 

To Ceradini is due the credit of having brought to light a 
series of important documents which lead to the conclusion 
that the first to recognize the function of the venous valves 
was the famous theologian and canonist of the republic of 
Venice, Paolo Sarpi, the friend and pupil of Fabricius. It 
is a fact that some contemporary authors ascribed to Sarpi 
the discovery of the circulation of the blood. Brother Mican- 
zio, Bartholin, Vesling, Gassendi, and Walaeus name him as 
the discoverer. Voss (1685) wrote that the discovery made 
‘in Italy by Cesalpinus of the circulation of the blood “ Paulo 
Sarpi veneto in primis placuit.” Vesling wrote to Bartholin 
that he had seen in the possession of Brother Micanzio after 
the death of Sarpi an autograph of the latter, in which the 
circulation of the blood was described. The famous Dutch 
physician Walaeus wrote in the year 1640: “ Paulus Servita 
Venetus valvularum in venis fabricam observavit accuratius 

. ex valvularum constitutione aliisque experimentis, san- 
guinis motum deduxit egregioque scripto asseruit ” (observed 
more accurately the device of the valves in the veins... . 
from experiments on the construction of the valves he deduced 
the movement of the blood, and defended it in an illustrious 
writing (thesis) ). Unfortunately, however, the manuscripts 
of Sarpi which were preserved in the library of the Servitians 
at Venice were destroyed, together with a large portion of the 
monastery, by a fire in September, 1769, and there was pre- 
served only a passage cited from a letter, in Griselini’s book 
entitled, “ Del genio di fra Paolo Sarpi” (Venice, 1783), in 
which letter Sarpi makes allusion to that which he “had ob- 
served and written down concerning the circulation of the 
blood in the vessels of the animal body and the structure and 
function of the venous valves.” 

What credit then belongs to William Harvey, the British 
discoverer of the circulation of the blood, after Servetus and 
Colombo, after Cesalpinus, and Sarpi? Certainly he was not 
the first to correct the error of Galen relative to the permea- 
bility of the septum and to assume that all the blood passes 
from the right side of the heart through the pulmonary vessels 
into the left side: this was the discovery of Colombo and 
Servetus. It was not he who first recognized the presence of 
arterio-venous anastomoses, the passage of the blood through 
the same and the centripetal direction of the course of the 
biood in the veins: this was the great discovery of Cesalpinus. 
It was not he, who first described the venous valves, for already 
Cannano knew of them and his teacher Fabricius d’Acqua- 


pendente described them in detail—it was not he who discoy- 
ered the physiological importance of the same for the circu- 
lation ; this was probably the discovery of Paolo Sarpi. And 
yet great credit is due to Harvey, for the reason that he more 
clearly defined the theories of his predecessors, and firmly 
established them by numerous vivisections and ingenious ex- 
periments. ‘I'he modern Italian physiologists (Luciani,” |. c.) 
accuse him of having committed a great wrong by trying to 
claim the glory of the discovery, not mentioning the names of 
Cesalpinus and Servetus, and making it appear that he did 
not know of their works. 

After the historical-critical studies of Ceradini and also 
those of Tollin (which agree in this point) it would be absurd 
to assume that Harvey was not fully acquainted with the 
works of Cesalpinus, which appeared at Venice in the year 
1593, that is, five years before Harvey took up his abode at 
Padua, where he remained four years (1598-1602) as the 
pupil of Fabricius d’Acquapendente. If he remained silent 
in the face of the charges of his contemporaries Micanzio, 
Vesling, Walaeus, Riolan, Bartholin, and others, who accused 
him of plagiarism, it was evidently because he wisely wished 
to refrain from entering into a discussion in which he had 
much to lose and nothing to gain. 

In spite of all this his pamphlet of 72 pages, which appeared 
at Frankfurt in the year 1628, “ Exercitatio anatomica de 
motu cordis et sanguinis in animalibus ” is without doubt the 
masterpiece of a man of genius. 

Even at the present day, after the lapse of more than two 
and one-half centuries of scientific investigation, this “ oposcu- 
lum aureum,” as Haller called it, calls forth admiration of 
the reader, by the clearness of his ideas, and the logical 
arrangement of the observations, all of which were based on 
vivisection. With the exception of a few inaccuracies and 
errors, everything in the book is well observed and well con- 
ceived, and it can still at the present day serve as an introduc- 
tion into a more detailed study of this interesting subject. 

Upon laying bare the cardiac region of living animals, he 
observed that the heart is alternately in motion and at rest. 
During systole it rises, and with its apex moves the parietes of 
the chest; it contracts in its entirety, and especially in its 
lateral portions; it becomes hard, like the muscles of the arm 
when they contract, and in the case of the cold-blooded ani- 
mals it grows pale, because all the blood is sent out from its 
cavity. Pulse of the arteries is synchronous with systole of 
the heart. When the heart is at rest, the arteries also cease 
pulsating. If one open an artery, the blood gushes forth 
violently at each systole. Accordingly, at the moment of 
systole the blood is driven into the arteries, and cannot flow 
back, because the cardiac valves prevent reflux. 

Like the ventricles, so also the auricles contract and relax, 
but earlier than the ventricles. The motion seems to start 
from the atria, proceeding thence to the ventricles. When the 


“See Luigi Luciani, Physiologia, Vol. I, p. 125, translated into 
German from the Italian by Silvestro Baglioni, Winterstein, 1904. 
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heart dies, the left ventricle is the first to stop, then follows 
the left auricle, then the right ventricle, and the “ ultimum 
moriens ” as already Galen had observed, is the right auricle. 
If one cut through the apex of the heart at a moment when 
only the right auricle continues to contract, one sees blood 
coming forth at each contraction. Therefore the blood is 
driven into the ventricles by the contraction of the auricles, 
and not through the suction produced by the expansion of the 
ventricles. 

The function of the motion of the heart is to force the 
blood coming from the veins into the arteries and thus dis- 
tribute it over the entire body. Since the interventricular 
septum is impermeable, all of the blood, as has been recog- 
nized by Colombo, must go by way of the vena arteriosa and 
the arteria venosa through the lungs in order to pass from 
the right into the left ventricle. In all of this there is noth- 
ing essentially new, only the correction of some errors of 
Galen relative to the motion of the heart. 

The conception of the general circulation is clearly ex- 
pressed by Harvey in the following words: “... . patet 
sanguinem in quodcumque membrum per arterias ingredi, et 
per venas remeare; et arterias vasa esse deferentia sanguinem 
a corde, et venas vasa et vias esse regrediendi sanguinis ad 
cor ipsum; et in membris et extremitatibus sanguinem (vel 
per anostomosin immediatem vel mediate per carnis porosi- 
tates, vel utroque modo) transire ab arteriis in venas; sicut 
ante in corde et thorace a venis in arterias: unde in circuitum 
moveri, illine huc et hinc illuc, e centro in extrema scilicet, et 
ab extremis rursus ad centrum, menifestum fit” (it is evi- 
dent, that the blood enters every portion of the body through 
the arteries, and returns through the veins; and that the 
arteries are the vessels carrying the blood from the heart and 
the veins are the vessels and ways of returning the blood To 
the heart again; and that in the members and extremities the 
blood passes from the arterics into the veins (either by imme- 
diate anastomosis, or mediately through porosities of the flesh, 
or by some other way?) ; as before was made manifest, in the 
heart and thorax from the veins into the arteries; thence to 
move in a circuit, now in one direction, now in the reverse, 
manifestly from the center to the extremities, and from the 
extremities back to the center.) From his own words we 
recognize that Harvey evidently was ignorant of the capil- 
laries. 

To prove his assertions, he furnished experimental proof of 
the three following theses: 

1, The blood propelled by the contraction of the heart passes 
incessantly from the vena cava into the arteries, in such quanti- 
ties, “ ut ab assumptis suppeditari non possit, et adeo ut tota 
massa brevi tempore illinc pertranseat” (that it could not 
be furnished by the food consumed, and in a measure that the 
entire mass will flow through thence in a brief time). 

2. The blood propelled by the pulsations of the arteries 
penetrates incessantly into every member or every part of the 
body, “ majori copia multo, quam nutritioni necessarium sit, 
vel tota massa suppeditari possit” (in far greater abundance 


than is necessary for nutrition, even if the whole mass (of 
the body) could be supplied). 

3. Ab uno quoque membro ipsas venas hunc sanguinem per- 
petuo retroducere ad cordis locum” (from any member its 
veins perpetually carry back the blood to the heart). 

The demonstration of the first thesis is the most substantial 
portion of Harvey’s work. Starting with the capacity of the 
right ventricle in human corpses (which is slightly more than 
three ounces of blood), he emphasizes the fact that a consider- 
able quantity of blood must be driven into the arteries at 
each systole, in consequence of the size of the orifices (?) and 
the force of the contraction. However large this quantity be, 
it must be in proportion to the difference between the capacity 
of the contracted and the dilated ventricle. If the heart of 
man or of other animals convey only a single dram of blood 
at each contraction, and if in half an hour it perform a thou- 
sand contractions, the result is, that the heart in this short 
space has driven ten pounds and five ounces of blood into the 
arteries, a quantity which is much too large to be supplied by 
the food taken into the body, unless the blood return in the 
same way. One need not open the aorta, but merely any 
small artery, in order to cause all the blood of the body to 
gush forth in less than half an hour, as Galen already observed. 

The demonstration of the second thesis is only an expan- 
sion of the experiments and ideas of Cesalpinus. If one 
apply a tight ligature to an arm, as in the case of amputations, 
pulsation of the arteries ceases in the periphery, while the 
arteries toward the center beat more violently and swell. The 
hand and arm cool after some time. If the ligature be only 
loose, as in the case of blood-letting, then the arm swells below 
the ligature, and the expanded veins appear prominently. Above 
the ligature on the contrary they become invisible. By the 
tight ligature the passage of the blood through the arteries 
is prevented, while the loose ligature prevents the course of 
the blood in the veins. Therefore the blood passes from the 
arteries into the veins. Here Harvey, with only slight 
changes, repeats the final deduction of Cesalpinus: “ ; 
apparet qua de causa in phlebotomia . . . . supra sectionem 
ligamus, non infra” (“from which cause it is manifest that 
in phlebotomy we bandage above the cut and not below”). 

Also the conclusion drawn from this, that the blood flows 
toward the various organs in much larger quantities, “ quam 
nutritioni sufficiens sit” (“than is sufficient for nutrition ”), 
is taken from Cesalpinus, who designated as “ alimentum 
nutritivum ” that which the blood carries along for the nour- 
ishment of the organs, and as “alimentum auctivum ” (grow- 
ing) the part which returns to the right side of the heart, after 
passing from the arteries through the capillaries into the 
veins. 

The proof of the third thesis is founded entirely upon the 
physiological function of the venous valves. Harvey treats 
this point with great acuteness, since it is best adapted to 
convince the incredulous, and he adds four illustrations of 
ligatured arms (one of them being simply a reproduction of 
“ Figura I, Tabula I1, brachii vivi ad sanguinis missionem 
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ligati” (living arms ligated to hinder the flow of the blood) 
from the treatise of his teacher Fabrizio (Fabricias ab Aqua- 
pendente), “ De venarum ostiolis,” which exhibit the veins 
swelled varicosely at the place of the valves. The venous 
valves do not serve the purpose of preventing a superfluity of 
blood in the lower portions of the body, for they occur also in 
the vene jugulares, which go from above down, similarly in 
the vene emulgentes, mesenterice, etc. They serve rather to 
prevent a rushing of the blood from the larger into the 
smaller veins, so that the latter may not tear and become 
varicose, they prove that the blood in the veins does not flow 
from the center to the extremities, but from the latter to the 
center. Injections through the larger into the smaller veins 
are often arrested by the resistance of the valves, while in the 
case of injections through the small into the large veins there 
is no obstacle. 


Fig. 1 is a reproduction (Photozinkography) of the two first 
figures of Harvey’s work, edition 1639, ex officizna Joannis Maire, 
Lugduni Batavorum. 

Fig. 1 is an exact imitation of the illustration in Fabrizio’s 
writing “ De venarum ostiolis.” At AA the arm is ligated as is 
customary in venesection. One sees the swollen veins, which 
show enlargements at the points B, 0, D, E, F, which proceed 
from the valves. These are not only found at the bifurcations 
(EZ, F), but also at (C, D). 

Fig. 2 shows the same arm in which the blood has been forced 
from O to H, by drawing the finger forcibly along it from H to O. 
The portion of vein H to O appears to be obliterated, because a 
valve exists at 0, which prevents the blood from flowing back 
to H, and the finger pressing upon the vein at H prevents the 
blood from flowing in from the peripheral veins. 


If on the ligatured arm one press the blood out of a vein 
with the finger, one sees that when the blood arrives above a 
nodule (which shows the position of a valve) (nodule) it cannot 
flow back again, and the portion of the vein between the nodule 
and the finger appears obliterated.” Accordingly the fune- 
tion of the venous valves is the same as that of the semi- 


"See Figs. 1 and 2, above. 


lunar valves of the aorta and the vena arteriosa (arteria pul- 
monaris), which close the orifice and prevent a reflux of the 
blood. 

One would think that the theory of the circulation of the 
blood, which had already been demonstrated by Cesalpinus, 
would, through its perfection at the hands of Harvey, have 
immediately been accorded scientific citizenship, and be recog- 
nized by all. But opponents were not lacking, and among the 
most important and at the same time most persistent of them 
was Jean Riolan (Riolanus),a famous Parisian anatomist, and 
Kaspar Hoffmann, a leader of German science of that period, 
who had been, like Harvey, a pupil of Fabricius d’Aquapen- 
dente at Padua. They recognized, indeed, that the new doc- 
trine would result in the total collapse of the system of medicine 
of the period, and every means seemed justified in preventing 
this, which in their eyes at least seemed a deep disgrace. It is 
searcely necessary to say that this opposition (although it 
disclosed some mistakes and errors of Harvey’s work) only 
aided in propagating and advancing the new theory. And 
thus the remark of Ceradini seems very apt, that “ Harvey 
owed his success to the opposition of the Parisian anatomist, 
who, upon Fabricius’ death was considered the greatest au- 
thority in Europe; and the error of the partisans of the Eng- 
lishman arises from the parallel which they drew from the 
impression which his writings made in the scientific world, 
as compared with those of Cesalpinus. . . . Had Cesalpinus 
during his life met with a Riolan, to accuse him of plagiar- 
ism, absurdity, and of heresy, the very slow development of 
his ideas concerning the circulation, in lectures covering a 
period of more than thirty years (first at Pisa then at Rome), 
would have been impossible without discovering the possible 
results and appplications of the same, no one could have taken 
from him the great renown of his discovery.” Furthermore, 
Harvey himself was at the beginning so far from having any 
idea of the far-reaching consequences of the doctrine of the 
circulation of the blood, which he had learned from Andrea 
Cesalpinus, that he only thought of printing it after he had 
for nine years treated of it in his lectures; he was only im- 
pelled to do so by the fact that this doctrine had made both 
friends and enemies for him, and that the latter made a great 
stir about it. And even after the appearance of his book, in 
the year 1649, the physiological importance of the theory 
seemed to him so problematical, that in his answer to Riolan, 
who declined to accept the theory, because he could see “ neque 
eflicientem, neque finalem causam” (neither the influence, 
nor the final effect) he had no better reply to make than to 
say: “ Prius in confesso esse debet quod sit, antequam propter 
quid inquirendum. . . . Quot sunt in physiologia pathologia 
et therapeia recepta, quorum causas non novimus, esse tamen 
nullus dubitat?” (first it ought to be conceded what may 
exist, before inquiring what it means or wherefor. . . . How 


™Ceradini here means that the complete comprehension of a 
discovery is often not made by the discoverer himself, but he 
may be brought to a wider comprehension of his contributions 
to science by the opposition of men of authority. 
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many things there are received in physiology, pathology and 
therapeutics, whose causes we know not, yet no one doubts 
their existence ?) 

As long as the theory of Aristotle flourished, which had 
been rehabilitated by Cesalpinus and Harvey, that the func- 
tion of the lungs consisted in refreshing the blood, and that 
this organ, in which the blood was again made spirituous and 
thin was nourished by the thick blood flowing back from all 
the organs; as long as especially the place of blood-formation 
remained unknown, and also the channels through which the 
products of digestion reached the circulatory system; just 
so long did the theory of the circulation of the blood remain 
without its true significance, and it could only be regarded as 
a physiological curiosity. 

To judge from certain passages in Galen, it seems as if 
Herophilus and Erasistratus, the heads of the Alexandrian 
school (300 B. C) had seen the chyliferous vessels in the 
mesentery of the sheep. Towards the end of the 18th cen- 
tury Portal remarked, as in fact also Fracassatus had done 
more than a century earlier, that the celebrated Roman anat- 
omist Eustachius,* in studying the course of the vena azygos 
in the horse, had observed the thoracic duct and even some of 
the valves of the same. But it is certain that every trace of 
these accidental and isolated observations had vanished to a 
vague tradition, when Gaspare Aselli of Cremona, professor 
of anatomy at Pavia, found, in 1622, the chyliferous vessels 
in the mesentery of the dog, designating them by the name 
of lactiferous vessels. So happy was he at having found what 
he had been seeking, that, as he relates, “ conversus ad eos 
qui aderant: <Spy24d, inquam cum Archimede” (“I turned 
to those who were present: I exclaim with Archimedes, 
Eureka”). But as yet he had no idea of the true function 
and physiological importance of these vessels. 

In the year 1648 Pecget, a young physician of Dieppe, who 
was studying in Montpellier, found that the lactiferous ves- 
‘sels do not send their contents to the liver, as Aselli had be- 
lieved, but to a large vessel, the thoracic duct (re-discov- 
ered by him after Eustachius) which empties into the sub- 
clavian vein. ‘T'wo years later Rudbeck, a Swede, discovered 
the lymphatic vessels of the liver, and recognized that they 
also send their contents to the thoracic duct. Finally, in the 
year 1652, the famous Danish anatomist, Thomas Bartholin, 
discovered the same vessels in all parts of the body, and found 
that all of them, together with the chyliferous vessels, flow 
into the thoracic duct. In order to give further scope to the 
theory of the circulation of the blood, ascribed by him to 
Harvey, he published a new edition of his anatomy “ad 
sanguinis circulationem reformata,” being correctly con- 
vinced that he had furnished a new argument in favor of it, 
indirect to be sure, but nevertheless valuable. 

According to Ceradini, “ Riolan himself, the upholder of 
every old doctrine, and the opponent of everything new, in 
this case withheld the sharp arrows of his criticism, in order 
not to see them rebound harmlessly from the strength of 


“ Opuscula anatomica, Venetiis, 1564. 


facts. Harvey, however, DENIED THE EXISTENCE OF THE 
CHYLIFEROUS and LYMPHATIC VESSELS, and EVEN THE FUNO- 
TION OF THE THORACIC DUCT, and died without being con- 
verted, un the year 1658, six years after the death of Bartholin. 
Luciani (professor of physiology in Rome), in his elaborate 
handbook on human physiology, expresses surprise and regret 
that Sprengel, the famous historian of medicine, scarcely men- 
tions this “ ugly trait in the character of the Englishman, this 
contempt for every discovery which was not his own, a blemish 
which would be inexcusable, even if Cesalpinus had not dem- 
onstrated the circulation of the blood before him.” 

In order to complete the new theory, and to bring it to a 
state of absolute certainty, there was now only lacking the 
last decisive step, the discovery of the capillaries of the blood 
and the direct observation of the circulation of the blood 
through these capillaries from the arteries to the veins, “ Su- 
pererat ” (it remains), as Haller said, “ut ipsis oculis cir- 
cuitus sanguinis subjiceretur” (that the circulation of the 
blood be subjected to the eyes (be actually seen) ). 

Galen, who, as already mentioned, was the first to assume 
direct communication of arterial and venous vessels in the 
organs, thought of a kind of direct anastomoses or a simple 
meeting of the two kinds of vessels. This was not in accord 
with the idea which Cesalpinus had formed; the latter con- 
ceived that the junction was made “ per vasa non desinentia, 
ulterius transmeantia” (by vessels not stopping, but passing 
through), or “ per vasa in capillamenta resoluta” (by vessels 
broken up into hairs (threads)) (which Harvey changed to 
“per carnis porositates”) (through porosities of the flesh), 
and Cesalpinus thus guessed the existence of a new kind of 
vessels, which unite the arteries with the veins and which then 
were called capillaries. 

Marcello Malpighi, with the aid of the microscope, was the 
first to observe the motion of the blood in the capillaries of 
the lungs of the frog. This was in 1661. With just pride 
he exclaimed: “Talia mihi videre contigit, ut non immerito 
illud Homeri usurpare possim ad rem presentem melius; 
magnum certum opus oculis video” (it has happened to me 
to see such things, that not undeserving I might in the present 
instance use the saying of Homer: I| see with my eyes a sure 
great work).” 

After Malpighi, vain attempts were made by Leeuwenhoek, 
Cooper, and Haller to extend these observations also to the 
warm-blooded animals. ‘The first to succeed in this was Laz- 
zaro Spallanzani, who hit upon the idea of making use of the 
hen’s egg during the process of development of the chick. 
The enthusiastic words with which the great physiologist re- 
ports his discovery cannot but provoke a smile. “ For a long 
time I had been burning with the desire to discover the cir- 
culation of the blood also in the case of the warm-blooded 
animals, to observe it in the same degree in which I had 
noticed it in cold-blooded animals, and thus these vessels (the 
vasa umbilica of the chick) attracted my attention more than 


* Cf. Fig. 48. 
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anything else, because they belonged to that species of animal. 
Since the room in which I was, did not have sufficient light 
and I was determined in some way to satisfy my curiosity, I 
resolved to examine the egg in the open air, by direct sunlight. 
After I had fastened it to the small Lyonet apparatus (a 
small microscope, used by Spallanzani) I immediately focused 
the lens upon it, and in spite of the flood of light which sur- 
rounded me, I could, by partly closing my eyes, distinctly 
see the blood circulate through the entire complex of the 
arterial and venous umbilical vessels. Overcome by this unex- 
pected pleasure, I felt at liberty also now to cry out: ‘I have 
found it, I have found it!’ I made the discovery in May, 
1771, and in the summer vacation of that year I took pains to 
develop it suitably.” 

These observations of Malpighi and Spallanzani, separated 
by a century, constitute two of the chief events in the history 
of medicine. The glory of the first direct observation of the 
circulation of the blood belongs undoubtedly to the Italian 
physicians. Modern scientists, with more perfect micro- 
scopes and more advanced technical skill, have only been able 
to perfect the description of the circulation of the blood as 
seen under the microscope. 

In speaking of Servetus, Sir Michael Foster does not con- 
cede to him any marked influence on the development of 
anatomic thought of his day, and declines to regard him as a 
real link in the chain which leads from Galen to Harvey.” 
He would concede to the writings of Servetus only isolated 
bits of truth, floating along the stream of human thought, by 
the side of other truths, the outcome of the labors of other 
men. But though Sir Michael Foster speaks in the diminutive 
concerning the work of Servetus, he makes use of this very 
author’s work to minimize the merit of another contributor to 
the history of the circulation, namely, Matheo Realdo Co- 
lombo; for he suggests that Colombo might have taken the 
idea of pulmonary circulation from Servetus, and his reason 
is that in 1546 Servetus sent to Curio in Padua a manuscript 
copy of his “ Restitutio.” “This Columbus may have seen. 
Again, when the edition of the published ‘ Restitutio’ was 
burnt in 1553, some few copies escaped. One of these may 
have found its way to Rome before Columbus had sent his 
work to the press.” ‘Tollin” and Preyer” have arranged the 
quotations from Colombo and Servetus concerning the lesser 
circulation side by side, suggesting that Columbus learned 
what he knew from Servetus. 

Sir Michael Foster furthermore attempts to support his 
charge of the plagiarism of Columbus from Servetus by what 
he calls an “unabashed attempt to assert ownership of the 
discovery of the third ossicle of the ear, the stapes.” Accord- 
ing to Fallopius, the stapes was first described by Ingrassius 
of Palermo, a Sicilian, in 1548. This may be, as Foster 
states, a theft, but it is not absolutely proven, because at the 
present day, two physiologists or anatomists, in different coun- 


“ Lectures on the History of Physiology, p. 24. 
" Virchow’s Archiv., Bd. 91, 1883. 
* Samml. physiolog. Abhdl., 1876. 


tries, have been known to make and claim an identical dis- 
covery simultaneously. 

The character of Colombo is represented as having been 
that of a “ vain and ungrateful successor of Vesalius,” ” and 
his standing, it is indicated, suffered by his fulsome adulation 
of Pope Pius IV, a pope whose character has met with much 
criticism. 

From the standpoint of critical conservatism we cannot 
conceive that the charges of plagiarism and theft against 
Colombo have been satisfactorily proven. At least they would 
not be accepted as proven by a judicial mind. I have already 
given the proofs in the preceding on the authority of G. Cera- 
dini,” which are incontrovertible facts, that Colombo could 
not possibly have plagiarized Servetus. His accurate descrip- 
tions of the pulmonary circulation may be the results of his 
own research and subjective analysis. Some doubt is thrown 
on Ceradini’s conclusion by the incomparably precise historic 
researches by H. Tollin,” who does not consider that Colombo 
is original, but simply has confirmed what Servetus described 
before him. 

Concerning the merits of Andreas Cesalpinus,” Foster * 
suggests that “ they were not the outcome of patient research, 
or real study of the phenomena themselves, but may have been 
flung out in the spirit of controversy, as effective assaults upon 
the accepted doctrine of the times.” In the preceding, how- 
ever, I have given the evidence that we have no right to ques- 
tion, that the theories as announced by Cesalpinus were not 
the outcome of real study of the phenomena themselves. 

A personal and systematic study of Cesalpinus’ works un- 
deniably gives the impression that he was a man of most 
vacillating character, of insufficient force of conviction even 
where there was every probability that his views were correct. 
But even his greatest opponent, Tauriel (of Montbéliard), has 
much to say in praise of his versatility and the inventive 
power as displayed in the “ Questiones peripatetice,” and 
that these talents when coupled with “love of truth and 
piety ” would justify us in expecting great and useful things 
of Cesalpinus.” (“Qua sua singulari facilitate poterat pro- 
desse plurimum—res magnas et humane societati utilisimas 
prestare possunt.”) 

It cannot lead to a just opinion of Cesalpinus, to merely 
glean here and there in his works; isolated patches of his writ- 
ings must inevitably present a disconnected, illogical char- 
acter, whereas in truth his argument is as homogeneous and 
consequential as that of Colombo—whom Harvey honors and 
quotes to the total exclusion of Cesalpinus. 

It is very regrettable that the great Haller made an erro- 
neous construction of a passage from Cesalpinus, in which a 
reversal of the present idea of the circulation was assumed to 
take place during the waking state (a certain amount of reflux 


* Puschmann Handb. d. Geschichte d. Medicin, Bd. 11, p. 331. 
Loc. cit. 

™ Loc. cit. 
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of blood from the arteries to the heart during the waking 
state).* ‘The forcible logic of Tollin® and of Ceradini have 
set the views of Cesalpinus in the right light, and proven that 
he was a physiologic experimenter of ability. He had not 
only grasped clearly the pulmonary circulation, but also the 
systemic circulation. There is no doubt whatever that he 
knew that the flow of blood to the tissues took place by the 
arteries, and that the return of the blood from the tissues 
took place by the veins and not by the arteries. The pub- 
lished works of Colombo and Servetus to my mind represent 
independent and individual conceptions. The charges of 
plagiarism of one from the other, are ingenious speculations. 

It cannot possibly deduct from the brilliancy of Harvey’s 
genius to have the work of his predecessors set in the right 
light. His admirable combination of anatomical features with 
physiologic function, his conception of experiments, both origi- 
nal and conclusive, testing the validity of his explanations, all 
combine to complete the picture of a physiologic thinker of 
colossal ingenuity. If other workers preceding Harvey fell 
short of his results, it may of course have been due to a lesser 
intellectual endowment, but it may also have been due to the 
fact that they were working in countries in which scientific 
research was under the ban of Church and State. Further- 
more, path-hewing is more difficult than path-widening. The 
older and preceding workers in any department of science do 
not, as a rule, grasp the entire truth concerning the relation 
of things. Scientific exploration takes place, as a rule, bit by 
bit, sometimes by strenuous and painful endeavor. The 
mental or subjective conceptions preceding the experiment 
being often more laborious than the actual devising of ex- 
periments to test the validity of the conception. All this in 
the discovery of the circulation of the blood took centuries. 

As grateful recipients of the labors of the historic apostles 
of physiology, it behooves us to maintain a judicial mental 
attitude and interpret the contributions of each physiologic 
worker from the aspect of the condition and influences—politi- 
eal, religious, scientific, and otherwise,—that were predomi- 
nating at his time, and in that light it is astounding to observe 
how near to the truth Servetus, Matheo Colombo, and Cesal- 
pinus eame with their crude methods of subjective and object- 
ive analysis, and we will have to sum up in one abstract sen- 
tence with Professor L. Landois that “ William Harvey, a 
pupil of Fabricius (until 1604) finally constructed, be- 
tween the years 1616 and 1619, partly from his own investi- 
gations and partly from the results of former observers already 
mentioned, the picture of the circulation of the blood, the 
greatest physiologic achievement, which was published in 
1628 and marks a new epoch in physiology.” 


A Résumé or Wuat We Have LEARNED FROM THE LITERA- 
TURE QUOTED IN THE PRECEDING ABOUT HARVEY AND 
His Reiation to His PREDECESSORS. 


We gather from Harvey’s own writings and the scholarly 


“See preceding. 
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studies of Henri Tollin,” that, seven years before his death, 
Harvey plainly teaches that before him there was a knowledge 
of the circulation of the blood. In “ De Motu Cordis” and 
in his writings to Riolan he teaches that Realdo Colombo has 
shown that the blood does not pass from one ventricle into the 
other through the middle wall of the heart, but through a long 
circuit through the lungs. Harvey imparts to his friend 
Boyle that he got his first suggestion of a circulation of the 
blood from his Paduan teacher, Hieronymus Fabricius ab 
Aquapendente, led to the idea by meditation over the function 
of the valves in veins, and to his friend Ent, that Fra Paolo 
Sarpi (1623) had left a writing on the uninterrupted return 
of the blood (to the heart) five years before Harvey published 
his. Harvey declares it the duty of the scientific anatomist to 
learn the experiences of his predecessors, to prove and to use 
them. He abundantly makes use of this right and there- 
fore walks in the foot-prints of Galen and Hippocrates, of 
Pliny and Aristotle, of Fernel and Vesalius, of Colombo and 
Aldrovandus, and of many, many other authorities. Harvey 
regards the moving blood as inseparable from the spirit, which 
first gives it movement, warmth, feeling, power of nutrition, 
even something heavenly, corresponding to “the element of 
the stars.” Harvey makes this probable to us by many rela- 
tive thoughts, which he has drawn from not only Realdo Co- 
lombo, whom he cites several times, but also from Michael 
Servetus, Sarpi, and Andreas Cesalpinus. But through the 
proud, independent, indomitable peculiarity of his character, 
Harvey makes plain to us why, where the renown of a dis- 
coverer was at stake, he could not bring himself to say: “I am 
not the discoverer, but yonder Aristotle and Aquapendente, 
there Aselli, Pequet, Rudbeck, and Bartholin, there again Cas- 


par Hoffmann, here finally Sarpi, Cesalpinus, Colombo, and 


already before them Michael Servetus.” 

I am well aware that Tollin’s” conclusion may vary from 
the current, traditional jubilation over the great Harvey, the 
demonstrator of the entire circulation of the blood. But Tol- 
lin, if abused for this variation, will answer with the words 
of his teacher, William Harvey: “Trust in your own experi- 
ences, not in those of others” (propria experientia nitendum 
est, non aliena (Opp. 172)). 

The completion of the discovery of the circulation of the 
blood by Malpighi and Leeuwenhoeck, by Eustachius, Aselli, 
Pequet, Rudbeck, and Bartholin, by the injections of Swam- 
merdam, Horne, and Ruysch, the observation of invertebrate 
animals on the part of Willis and Milne-Edwards, by the dis- 
covery of graphic methods, by the observations of the vaso- 
motor nerves on the part of Bernard, Brown-Séquard, Ludwig, 
lead Chapman * to the conclusion that “ the spIRITUAL DEVEL- 
OPMENT of humanity is also a growth that is governed by life- 
laws, and that a discovery, although if it was not made by him 
to whose name it is wont to be attached, yet at the appointed 
time would have seen the light of the world.” All circum- 


* Loc. cit. 
* Henri Tollin, Arch. f. Pathol. Anat., Bd. XXXI, 81, Heft I. 
* Loc. cit. 
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stances show that towards the end of the sixteenth century 
intellectual Europe was ripe for the acceptance of the dis- 
covery of the circulation of the blood. If it had come a few 
centuries sooner, it would have died at its birth. Italy and 
particularly Padua were alive with speculations, hypotheses, 
and theories concerning the course of the blood through the 
body. One who will compare the Latin original of Harvey’s 
writing upon the circulation with the writings of the great 
Italian anatomists and physiologists of the sixteenth century, 
will be astonished at the similarity of thought and expression. 
(The same mode of thought and expression pervade both.)” 
In the method of his investigation, observation, and conclu- 
sions, Harvey is essentially Italian. An Englishman by birth, 
an Italian in thought, Harvey lived and died as a student of 
Padua. Thus Chapman returns to where he started out. 
Between Galen and Servetus, the second and third epochs of 
the discovery, Chapman establishes an interval of 1718 years; 
between Servetus and Cesalpinus 40 years; between Cesal- 
pinus and Harvey 35 years. When Servetus stood forth, he 
risked that his discovery might be burned with himself. When 
Harvey stood forth, all had been prepared. He came, con- 
sidered, and gained the victory. 

Tollin pointed out what an advance in the investigation of 
the history of the discovery of the circulation of the blood, 
even in Harvey’s fatherland, since 1878 (the 300th anniver- 
sary of Harvey’s birth), we have to record. Before 1878 
it was not only the dogma of the profane crowd of the 
educated but also of the professionally educated in England, 
that as Minerva from the head of Jupiter, even so fully 
and entire, the discovery of the circulation of the blood 
sprang from the head of Harvey. Now even in England it 
is said: When Harvey came, everything was fully ripe. If 
he had not harvested, then at that time another would have 
come and gathered in the harvest. The seed sowing was the 
work of the Spaniards, especially of Michael Servetus; the 
watering, the care, the pruning the work of the Italians, espe- 
cially of Colombo, Cesalpinus, Fabricius de Aquapendente. 
To Harvey remained the honorable, remunerative, although 
always troublesome work of the harvest. But what we pos- 
sess to-day, we possess through him who harvested it for us. 
And for this Tollin designates the gifted Harvey, “ the great 
Briton, the pattern of all harvesters and classifiers.” 

William Harvey, armed only with a magnifying glass, ac- 
complished such great things that one cannot express what this 
genius would have accomplished had he, like Malpighi, been 
furnished with a microscope. But the discoverer of the blood 
circulation is not Harvey, however much, misled by the favor 
of two kings and the almost idolatrous reverence of his nation, 
he sought to convince himself that he was such. And he did 
convince himself and finally did believe in it, because this 
belief only too soon had become the dogma of his nation. 
But, in the moments when he is candid, he acknowledges that 
several persons before him, induced by Galen’s authority and 


”Tollin: Loc. cit. 


that of Colombo and Servetus, beside other reasons, had taught 
the truth about the blood-vessels and had expressed the opin- 
ion which he now claimed as his own; yes, that many, long 
before him, had known of a blood circulation, by means of 
which continually the blood passed from the arteries into the 
veins and from the veins returned to the heart; that he him- 
self had gladly and diligently read the books of those who had 
borne the torch of truth before us, that he, willingly paid due 
respect to those old authorities and only had not mentioned 
particularly all of the modern ones in order not to give occa- 
sion for disputes; and that it was he who had erected upon 
firm and necessary foundations, more distinctly, more orderly, 
and fully corresponding to the actuality, the blood circulation 
discovered before him. 

We once more affirm Harvey, the author of “De metu 
cordis et sanguinis,” 1628, did not discover the lesser circu- 
lation. This Servetus discovered in 1546. Harvey did not 
discover the greater circulation. This Cesalpinus discovered 
in 1569. Harvey did not discover the venal valves. These 
Jacob Silvius, Sarpi, and most accurately Aquapendente dis- 
covered in 1574. Harvey did not furnish the clear-sighted 
proofs of the circulation. These were given by Servetus, Co- 
lombo, Valverde, Aranzi, Ruini, Rudio, Sarpi, Cesalpinus, and 
Aquapendente. Harvey never saw the circulation of the blood. 
Malpighi saw it several years after Harvey’s death (1661). 

Strictly speaking, Harvey did not even describe the circu- 
lation, but a double half circulation. Whether in the lungs 
and in the extremities the arterial endings were in communi- 
cation with the commencement of the veins by anastomosis, 
or by infiltration of blood into the pores of the tissues, he 
never dared to decide, because the magnifying glass here failed 
to tell him. And so, since two half circulations suddenly end 
without a demonstrable continuation, there is no actual, no 
completed circulation. 

Nevertheless, even then Harvey still remains an incompar- 
able genius. For “ by the accuracy and thoroughness of his 
deductions, by the skillfulness, by the industry and the abund- 
ance of his experiments, by the carefulness and the delicacy 
of his observations, by the keenness and shrewdness of the 
proofs, by the clearness and truth of the conclusions drawn, 
by the novelty and importance of the interposed reflexions, 
above all by the harmonious connection of the whole,” William 
Harvey, the great regius predemonstrator of the blood circu- 
lation, the movements of the heart and of the blood, has lifted 
these from a hypothesis of the darkest possibility to the clear- 
est probability, from the recesses of single obscure studies to 
the shield of public opinion, from the individual views of a 
few favored ones to a dogma everywhere sanctioned. And in 
this sense one can indeed say with Tollin: “ Without the 
school of Padua, yes without Erasistratus, Aristotle, Galen, 
Servetus, Vesalius, Colombo, Cesalpinus, Aquapendente, we 
would have had no Harvey, but without Harvey no discovery 
of the blood circulation.” 

Harvey quotes among the authorities known at and previous 
to his time Aristotle, Galen, Erasistratus, Vesalius, Realdo 
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Colombo, and Fabricius de Aquapendente. He does not cite 
Michael Servetus nor Cesalpinus, and yet he must have been 
acquainted with their works, for his methods of thinking show 
many resemblances to that of these writers. It is absurd to 
assume that such an omniverous reader as Harvey, who studied 
four years at Padua, where the works of these two men were 
widely known, was not acquainted with their writings. The 
omniverous reader, Harvey, who is described as accompanying 
King Charles I, and taking care of the princes, and during the 
battle of Edgehill (Oct. 23, 1642), as sitting at the outskirts 
of the fight under the hedge reading a book (Aubrey).” 
Furthermore, Robert Willis,” the greatest Harvey connoisseur 
in England, actually asserts that Harvey was a free-thinker 
like Servetus and Cesalpinus, and even an Antitrinitarian, so 
that he must have been in religious sympathy with these two 
men, and for this reason again he probably sought and was 
familiar with their works. And yet we will have to excuse 
him for not quoting these two early discoverers for the fol- 
lowing reason : 

Because of his heretic work “De Trinitatis Erroribus,” 
Michael Servetus was burned at the stake at Geneva, in 1553. 

Cesalpinus, free-thinker like Servetus, friend of Trismegis- 
tus and precursor of Spinoza, could only save his life by re- 
tracting. 

Matteo Realdo Colombo was a diplomat, clerically inclined, 
friend of several cardinals and flatterer of the inquisitorially- 
minded pope Paul IV, his memory was held in high esteem 
at the English Court, whose queen was a devout Catholic, 
and whose king was secretly her ally. A hater of the Protest- 
ants, an enemy of all Puritans, and still more of the free- 
thinkers, a systematic adherent of a strict bishopric régime, 
the royal patron of Harvey was the man who sent the members 
of Parliament into prison, who made the method of punish- 
ment severe to the utmost to Anabaptists and Antitrinitarians, 
and applauded the massacre caused by Ireland’s Catholics 
among the Protestants. As is well known, the king was be- 
headed in 1649." 

The Protestant England, with its independent spirit of in- 
quiry, to whose free manner the Harvey jubilants attributed 
Harvey’s great discoveries, did not exist at his time, and not 
for a long time after it. Harvey died the 3d of June, 1658. 
And still King Charles II, son of the executed Charles the first, 
forced on Bartholomew’s Day, by his Acts of Uniformity, two 
thousand English clergymen to resign their positions because 
they refused to subscribe to the thirty-nine articles of the 
King’s faith. Even quiet prayer-meetings in the attics were 


“Foster: Loc. cit., p. 42. 
Loc. cit. 

"A court physician, under such a tyrannical prince, who would 
have dared to confess himself to Cesalpinus or even to Michael 
Servetus, would have certainly been executed, like Harvey’s 
contemporary, the Saxon Chancellor Nicholaus Crell, who was 
beheaded for heresy at Dresden, the 23d of October, 1591, after 
ten years of imprisonment in a fortress. And Crell was not even 
a free-thinker, but a Protestant, who had the courage to prefer to 
be called a Christian, instead of a Lutheran or a Calvinist. 


considered treasonable. The heretics were banished. None 
of the exiles were allowed ever to come again within five 
English miles of their villages or any English cities. 

Twelve years after Harvey’s death the nonconformist act 
was rendered still more severe. Indeed twenty years after his 
death nobody could venture to adhere publicly to Cesalpinus 
and Michael Servetus. Up to 1828 the Acts of Uniformity 
of Charles II governed, which excluded all nonconformists 
from Parliament and civil service, also from the office of a 
royal court physician, which meant so much for Harvey. 
Under the son of Harvey’s patron, 80,000 Englishmen had to 
suffer all kinds of persecution because they refused to take 
oath to the faith of the State. Eight thousand alone had 
to go to prison for their faith. 

James II, successor of Charles II, declared himself openly 
a Catholic, to destroy the last remains of the free faith by 
strict government without Parliament. 

But his son-in-law, William of Orange, thirty years after 
Harvey’s death, set up the famous Acts of Toleration in 1689. 
But free-thinkers, like Peter Bayle, were dismissed from their 
offices (1693) and those who sided with Servetus, called the 
Socinians, were expressly excluded from every public tolerance. 

There are some who lauded Harvey’s character up to the 
skies, just as they called (according to the legend) Harvey’s 
mother the best of all women, probably because one knows 
nothing of her. But has nobody discovered a predestination 
as a martyr in a man who always kept his faith as secret as 
possible, and who deserted his royal benefactor as soon as the 
luck left the king’s banners. No wonder, therefore, that Har- 
vey does not mention Cesalpinus and Michael Servetus, even 
had he known them by heart. 

The fruit of an intellectual deed is frequently more evi- 
denced in the incentive which that deed gives to investigation 
than in the actual contribution to science made therein. An 
immense industry was developed by the exact proofs of the 
circulation furnished by Harvey, diseases were conceived of 
in a new light, efforts at transfusion were made, and of in- 
jection of remedies into the circulation. 

The discovery of the circulation of the blood was the work 
of almost a millennium from Aristotle and Galen to Harvey, 
but the one who first logically drew true consequences out of 
hundreds of years of preceding work, and upon whose broad 
intellectual shoulders all subsequent investigations rested, was 
William Harvey; and to-day, 328 years after his birth, we 
may side without reservation with the words of Bartholin: 
“ At Harveyo omnes applaudunt circulationis auctori!” 
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It is the purpose of this communication to report some of 
the cases which indicate, it is hoped, a new development in 
our present plan of teaching operative surgery; for latterly 
as the work has been conducted, it has necessarily subjected 
vagrant animals to the risks and discomforts attending more 
or less serious surgical procedures carried out for the relief 
of merely hypothetical maladies. . 

Four years ago an effort was made in our medical school 
—and so far as I know for the first time in any school—to 
change in a radical way those methods of conducting an opera- 
tive course, which, for the past generation, have been widely 
adopted and generally regarded as most practicable by the 
surgical teachers in the leading medical institutions. 

Heretofore it has been the universal custom, I believe, when- 
ever anatomical material has been sufficiently abundant to 
justify its being shared by the clinical departments, to employ 
the human cadaver for the practical teaching of operative 
handicraft. And though the opportunities thus offered are 
admirable in many respects the method is open to serious 
objections. If I may judge from my own experience not only 
as a participant but subsequently as an onlooker at these 
exercises, the students are usually coached in the performance 
of the more or less stereotyped operations principally on the 
head and extremities,—the various time-honored amputations, 
excisions of bones and joints, set ligations of vessels, etc., 
ete..—and thus it is the perfected operation rather than the 
method of operating upon which chief emphasis is laid. 

A course of this kind, in which students are called upon to 
play an active part, may be not only an excellent surgical 
supplement to the study of human topographical anatomy but 
is useful, too, as an introduction to the handling of the sur- 
geon’s tools,—still it seems to me that the one great essential 
of modern surgery is conspicuously wanting. The paramount 
call upon the instructor, in this Listerian era, is that he shall 
emphasize and drill into his students, not as mere onlookers 
or hearers but as actual performers, the significance of that 
much-abused term surgical “ technique,” of which to-day the 
all-important element is asepsis—the first and the everlasting 
thing to be indelibly stamped on the make-up of everyone who 
proposes to undertake operative work whether as a surgeon 
or investigator. Surgical cleanliness, which must become a 
reflex matter—an operator’s second nature—and which, like 
all other reflexes, must be learned early, is necessarily disre- 
garded in the time-honored methods of teaching this branch 
in the most unsurgica] surroundings of a dissecting room. 


COMPARATIVE SURGERY: 
WITH ILLUSTRATIVE CASES, 
By C. M. Faris, H. C. THacuer, J. F. Orrscniup, and F. C. Bratt, 


AND AN INTRODUCTION, 


By Harvey CusHIne. 


Next in importance to the acquirement of this reflex habit of 
cleanliness is the ability to dissect and to gently manipulate 
living tissues without so damaging them as to interfere with 
perfect reactionless healing ; and a third great requisite, which 
cannot be learned upon the cadaver, is an acquirement of 
skill in the proper control of hemorrhage from the large as 
well as smal] vessels, for the old-fashioned rough methods of 
hemostasis happily are still followed by few. Nor, finally, 
can facility in the particular technique of visceral surgery, 
whether abdominal, thoracic, or intracranial, be properly ob- 
tained through practice on the lifeless body, a fact which 
almost all of those who have been pioneers in these fields of 
work have emphasized. 

With these ideas in mind, our present course of operative 
instruction was first started upon living animals, stray dogs 
being used for the purpose, and so far as our opportunities 
permitted, all of the formalities, that would be observed in 
regard to a patient admitted for treatment to the surgical 
wards of the hospital, have been followed. Clinical histories, 
of which examples will be shown you, have been kept on regu- 
lar hospital history sheets; the effect of the anesthesia on the 
pulse and respiration has regularly been recorded ; the detail 
of the operative preparation both for the staff and patient has 
been followed; pathological and post-operative notes made; 
and in case of % fatality, a formal autopsy performed and its 
results added to the record. 

The work has proved so interesting to the instructor and 
seemingly so acceptable to the groups of undergraduates and 
graduate students, to whom it has been possible to extend it, 
that it is gratifying to learn of the establishment, in several 
other institutions, of courses modeled on similar lines. Our 
aim has not been to turn out a multitude of operating surgeons, 
any more than the aim of the manual training departments 
in some of our modern schools is to turn out finished cabinet- 
makers or iron-workers, but rather to teach the proper use of 
the hands and respect for the materials on which they work, 
through simple actual problems, so that not only may all 
understand the way work is done and appreciate good work 
when it is done, but also the few, who are by nature best fitted, 
may learn of their special aptitude for this particular form of 
handicraft and be encouraged to continue with it. 

After a course of training of this sort and with an acquire- 
ment of proper surgical reflexes, a student, when his turn 
comes, should be found a safe and valuable helper in the hos- 
pital operating room where blunders in technique must not 
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occur; and furthermore he may with profit to himself be an 
understanding onlooker at the surgical work of others, an 
occupation, which, for those who have never taken part in or 
conducted operations themselves, must be granted to be a 
comparatively fruitless expenditure of time. 

For the carrying out of our plan of work, it has been neces- 
sary to assume lesions, for the relief of which operative 
therapy was appropriate—a stricture of the cesophagus, for 
example, which called for a gastrostomy of one form or an- 
other. And it has been our custom, in order that the students, 
just entering upon their first year of clinical instruction, 
might become familiar with actual cases rather than their 
text-book presentation, for them to select from the hospital 
records cases that were supposed to represent the clinical con- 
dition of the animals presented for operation. 

We have endeavored to combine this instruction in operative 
work with the necessary experimentation of the various labora- 
tories, so that, for example, when a gastric fistula was needed 
in the physiological department, for the study or demonstra- 
tion of the gastric secretion, the gastrostomy patient men- 
tioned above would suffice, and thus a double purpose be 
served, with a possible sparing of animal life. The surgical 
share, also, in many experimental investigations has been 
undertaken at the same time that the students are learning 
how to operate—how to handle the tissues and to work with 
gloved fingers, how to-tie and to sponge, how gauze should be 
used in “walling off” the peritoneal cavity, how incisions 
should be made and how closed, and a multitude of other 
things, not the least of which is the proper feeling of responsi- 
bility for the general welfare of the anesthetized patient. 

Though satisfactory enough in its ends the benefits arising 
from such a course are confined to the class and the preceptor 
and are entirely at the expense of the animal. There is natur- 
ally a feeling of regret in the minds of many—of none greater 
than our own—that animals, particularly dogs, should thus 
be subjected to operations, even though the object be a most 
desirable one and accomplished without the infliction of pain, 
and did expense permit, we would gladly have used animals 
with which there is an association of less acute sentiment on 
the part of all. ‘This feeling in the past few months has been 
somewhat mitigated by the fact that, learning of our work, 
the owners of animals actually suffering from maladies of a 
surgical nature, and maladies which most veterinarians are 
loth to operate upon, have begun to bring these animals to us 
for treatment, so that there is promise of a clinic, which may 
furnish us with enough material to obviate in large measure 
the need of using normal animals. 

The surgical report of some of these cases will be made by 
Messrs. Beall, Faris, Ortschild, and Thacher and it can be 
seen why the title of Comparative Surgery has been chosen for 
this report. In the past the work has been conducted at a 
great disadvantage owing to our cramped quarters, and though 
every effort has been made for the comfort of the animals 
before and after the operations, not until the completion of 
the building, now being erected, will it be possible to give 
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them the real hospital care and accommodation which they 
deserve. 


TWO CASES OF HAZMORRHAGIC CYST OF THE 
THYROID GLAND. 


By C. M. Farts. 


Case I.—Large tumor of the right thyroid gland. 

The patient, a valuable and well-bred, Irish-setter dog, actively 
used every season for field work, was brought to us for operation 
by Dr. Cox in March, 1899. On the right side of the neck, in the 
region of the thyroid, was a tumor measuring on its surface 
about 8 by 12 cm. (Fig. 1). The time of its first appearance was 
not ascertainable. The growth has progressively increased in 
size and of late has greatly interfered with respiration. The 
mass was very hard to the feel, roundish in outline, with a smooth 
surface, and so tense as not to impart to the fingers any sense of 
fluctuation. It was quite movable from side to side, though not 


Fic. 1.—Profile view of cervical tumor in Case I. 


in an up and down direction. Pressure against the tumor made 
the animal breathe with a marked inspiratory effort; but without 
such pressure and when the animal was quiet, there was no evi- 
dence of dyspnea. The right pupil was contracted. 

Operation.—March 6, 1899. Ether anesthesia. Eztirpation 
gland and cyst. 

The usual transverse incision (Kocher), with its convexity 
downward, was made over the tumor. The outer capsule was 
exposed after division of the platysma and anterior thyroid 
muscles. The tumor was found to be very adherent, vascular, 
and its enucleation proved most difficult. It was necessary to 
divide the right sterno-mastoid muscle and even with this expos- 
ure, in the efforts to separate the cyst from the surrounding 
tissues, it ruptured and several ounces of dark grumous blood- 
clot escaped. The tissues became so stained that a clean dis- 
section and individual ligation of the groups of thyroid vessels 
were precluded. Before the mass was finally freed there had been 
hemorrhage from several large vessels that had been divided be- 
fore they could be recognized and secured with clamps. The 
enucleation was finally accomplished; the divided muscles were 
reunited with fine silk and the skin closed with a subcuticular 
silver suture. No drainage was used. An intravenous saline 
infusion was given. 
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The animal made an uneventful recovery. The wound healed 
per primam. 

Subsequent History.—The animal lived until the autumn of 
1904, four and one-half years after the operation. Death was 
said to be from old age. His shortness of breath had disappeared 
after the operation, and for several seasons he proved as useful 
as ever before as a field dog. 

Pathological Report.—The specimen is a large roundish thick 
walled (1 to 2 cm.) cyst, containing a pasty, grumous, brownish- 
red material. Its outer surface shows a somewhat shredded 
fibrous capsule dver which lie a number of very large blood- 
vessels. The inner surface of the cyst wall is divided into irreg- 
ular spaces by numerous trabecule. On section, the walls are 
found to be made up of several concentric more or less distinct 
layers, some of which are fibrous and tough, others more friable, 
having in places the color and appearance of normal parenchyma. 
Serapings from the latter show epithelial cells with large vesicu- 
lar nuclei. Examination of the contents of the cysts showed 
cholesterin crystals and degenerated blood-cells. 


Fic. 2.—Anterior view of cervical tumor in Case II. 


The microscopical findings will be described below. 

Case I1.—Large tumor of the right thyroid gland. 

A large, thoroughbred, Russian-greyhound bitch, nine years 
of age, was admitted in March, 1904, with the following history: 

She was a house pet and, having been spayed when four years 
of age, had grown very stout. Her health had been good until 
the past year when the present tumor started to develop. For 
several months she has been dull, inactive and irritable. She 
occasionally snaps when at play with the children, a thing which 
never occurred before. There has been some muscular twitching. 
She has grown very fleshy, has lost most of her hair, and the 
skin has become dry and scaly. There has been considerable 
distress for breath, with sighing and wheezing sounds particu- 
larly noticeable during her sleep, which is very restless. 

Examination.—The pulse rate is 60; the beats irregular in 
rhythm and quality. No definite exophthalmus is present though 
the eyes have the usual prominence characteristic of the hound. 
The right pupil is much larger than the left: both react normally 
to light. Her skin is rough and scaly though there is no eruption 
suggesting a cutaneous disease. She has lost most of her coat. 
She is very fat, and must weigh nearly 100 pounds. 

On the right side of the neck, in the region of the thyroid 
gland, is a swelling about the size of a base-ball; its surface is 


| 


smooth, almost spherical in outline (Figs. 2 and 3). It gives no 
sense of fluctuation nor is there any bruit or pulsation. 

Considerable interest was aroused as to the diagnosis in this 
case. The tumor, prominence of the eyes, irregularity of the pulse, 
nervousness and irritability were suggestive of exophthalmic 
goitre. Myxcedema was suggested by the change in the nutrition 
of the skin, the loss of hair, the increase in weight as well as the 
mental and physical inactivity. The animal however had been 
spayed and was reaching an age when dogs are liable to show 
such changes of coat and form. 

Operation.—March 12, 1904. Ether anesthesia. Hnucleation 
of right thyroid and cyst. The operation was conducted as in the 
former case and almost the same difficulties were encountered 
owing to the vascularity of the tumor and the adhesions about 
the capsule. In spite of all care, the cyst, as in Case I, ruptured 
during the manipulations of the tumor. Enucleation was finally 
accomplished. The left lobe of the thyroid was inspected and 
seemed normal in size. The wound was closed with silver as in 
the case above. Healing was absolutely without inflammatory 
reaction and recovery was uninterrupted. 

The arimal lived for about a year after the operation, when at 


Fic. 3.—Profile of neck in Case II. Owing to the extended 
position of the neck the tumor is less prominent than it other- 


wise appeared. 


her owner’s request and owing to her poor physical condition, she 
was chloroformed. Though for a time after the operation her 
respiration had seemed to improve and her tremors to be less, 
the general nutritional state was not altered. The condition of 
the skin became worse; a cataract developed in the right eye. 
There were distressing attacks of paroxysmal dyspnea with an 
extraordinary depression of the intercostal spaces dyring the 
inspiratory act. Thyroid extract was administered for some time 
before her death without bettering her condition. 

Pathological Note-——The gross appearances of the tumor re- 
moved at the operation differed but slightly from those of the 
tissues described under Case I. There is the same thick walled 
cyst, which, when collapsed and after hardening, measures 8 by 6 
by 4 cm., and which contains the same dark reddish, friable, 
grumous material. The surface of the cyst wall on section 
presents a laminated appearance, with superimposed fibrous lay- - 
ers between which can be made out, in some areas, narrow strips 
of thyroid parenchyma. Several small cysts, the larger of which 
measures 1% cm. in diameter are to be seen in the surface of the 
section. No parathyroids can be found. 

Microscopic Exam ation of the Hardened Tisswe.—The wall of 
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the cyst is for the most part made up of dense fibrous layers, 
between which, in places are zones of glandular substance. The 
cyst content is made up of a granular, faintly staining mass in 
which the shadows of blood corpuscles and cholesterin crystals 
are to be made out. Organization of this clot has begun to take 
place in some areas along the inner wall of the cyst, where new 
formed granulation tissue is more or less abundant. Such of the 
parenchyma of the gland as is still preserved, is altered from the 
normal. The vesicles, which are still recognizable as such, by 
their structure and colloid content, are much deformed, most of 
them being compressed into flattened figures that lie concentric 
with the curved layers of the cyst wall. Others of them have a 
crenated outline from the irregular incurving of the epithelial 
lining. Some of them are partly filled with blood and contain 
crystals as well as desquamated epithelial cells. The epithelium 
which remains, is for the most part fairly typical in ap- 
pearance, though the cells seem less high and contain less pro- 
toplasm than normal. In some areas the parenchymal cells are 
so massed as to heve lost all resemblance to their proper gland- 
ular arrangement. There is no colloid in these areas, and they 
are traversed by blood-vessels having extremely delicate walls. 


Fie. 4.—Slightly magnified photographs of three cross-sections 
of the hardened left thyroid gland removed at autopsy from 
Case II. 


The letter A is placed near a hemorrhagic cyst filled with re- 
cent clot; B is near a large intramural parathyroid body; C near 
a partially absorbed clot, the thick wall of which consists of com- 


pact parenchymal cells. 


Autopsy.—February 10, 1905. On opening the body the muscu- 
lature was found to be pale, the panniculus abundant. The 
abdominal and thoracic viscera were for the most part normal. 
The lower intestine was injected and on opening the bowel, a 
hemorrhagic enteritis extending from duodenum to anus was 
found. The ovaries were absent; the uterus much atrophied. A 
large cyst was present in the lower half of the left kidney. These 
organs, as were the adrenals, spleen, liver, pancreas, and stomach, 
were otherwise normal on section. There was no glandular en- 
largement. The heart and lungs were normal except for the 
presence of a few calcareous nodules scattered throughout the 
latter. There was no thickening or sclerosis of the aorta. The 
brain and cord were normal aside from the thickened and adher- 
ent membranes characteristic of an old animal. 

A careful dissection of the neck was made. No remnant of the 
thyroid was found on the side (right) of the old operation; nor 


were there any parathyroids to be found. No accessory thyroids 
were found in the mediastinal spaces. 

The remaining thyroid gland, on the left, was found to be much 
larger than normal. It measured nearly 6 cm. in its long axis, 
and its transverse diameters on section were 2 by 1% cm. 
The section showed numerous small cysts, the largest measuring 
about 5 mm. across, and containing a small  blood-clot 
(Fig. 4, 4). One large parathyroid was present on the surface, 
equatorial in position, and the section subsequently showed 
another buried in the substance of the gland (Fig. 4, B). There 
were no polar parathyroids to be found. Microscopical examina- 
tion of the liver, spleen, kidney, adrenal, and intestine added 
nothing to the knowledge gained by the gross appearances. 

Sections of the thyroid showed alterations varying all the way 
from the normal, or nearly normal, to the profound changes that 
had been found in the cyst wall of the gland extirpated the year 
before. The various compartments of the gland were fairly well 


Fie. 5.—Microphotograph of section on the edge of a small or- 
ganizing hemorrhagic cyst (left upper corner). Showing com- 
pression of neighboring vesicles and hypertrophy in adjoining 
part of gland. 


outlined by delicate fibrous trabecule. In some of these com- 
partments the colloid containing vesicles were quite well pre- 
served and lined by a single layer of low epithelium. More 
commonly, however, the epithelium was infolded and the cells 
higher in form, while between the vesicles there was a marked 
cellular proliferation (Fig. 5)... This process had gone on in 
some places to such an extent that in some fields the infolding 
was so extreme and the multiplication of cells so great, that with 
the absence of colloid almost all trace of glandular arrangement 
was lost (Fig. 6). The appearances were closely akin to those 
seen in experimental thyroid hypertrophy or in advanced stages 
of exophthalmic goitre. . 

In some of the compartments of the gland (there were four or 
five of them), hemorrhages had occurred (Fig. 4, A) so that it 


This, as well as the following microphotographs, has kindly 
been taken for us by Mr. T. M. Wright, Jr., a simple microscope 
and ordinary camera being used for the purpose. 
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was possible to see in miniature just what had taken place on a 
large scale in the hemorrhagic cyst removed at operation. The 
extravasation seemed to have occurred in the central part of the 
lobule. This had distended and led to a thickening of the lobular 
fibrous capsule within which the parenchymal cells were massed 
and crowded together as a lining zone. Occasionally a flattened 
vesicle was to be seen containing colloid but for the most part 
the glandular structure in the zone lining the clot was com- 
pletely lost. In two of the cysts, apparently those of longest 
standing, granulation tissue was growing out into the clot and 
large epithelioid cells filled with pigment were interspersed 
among the inner layer of parenchymal cells. In two of the cysts 
no effort at repair had taken place, the clot being sharply defined 
against the compressed glandular acini of the lobule and less 
evidence of the neighboring hypertrophic change had taken 
place in these instances. 

A large parathyroid was found embedded in the substance of 
the gland near its middle, (Fig. 4, B). This, as was the case 


Fig. 6.—Edge of cyst shown in gross in Fig. 4, 0. Showing zone 
of compact parenchymal cells. 


with the surface parathyroid, showed no apparent alteration from 
the normal. 


Discussion. 


Pathological changes in the thyroid gland of dogs are 
closely analogous to those occurring in man which are better 
known since they have been subjected to more careful study. 

Aristotle, Pliny, Galen, and Aetius are said* to have men- 
tioned swellings, which appear to have been goitres, in the 
necks of animals. Pliny even suggested that the animal’s 
water supply might be responsible for the condition; an 
hypothesis supported by more recent writers, some of whom 
without success, have essayed to produce the malady in normal 
animals by administering in abundance the salts cantained in 
the water from those localities where the disease is most com- 


* A. T. Sloan, Goitre in Animals. The Lancet, Lond., 1887, Vol. 
I, p. 1802. 


mon. Particularly in certain parts of Europe, goitre is of as 
common occurrence in the lower animals, more especially 
horses and dogs, as it is in man himself. It is known in non- 
domesticated animals, as well. One writer is said to have 
described a new species of antelope, the distinguishing feature 
of which was a prominence of the neck which appeared with 
striking constancy. 

The prevalence of goitre is especially noticeable in certain 
localities, whether from hereditary or geographical influences. 
Adami* has called particular attention to this in describing 
the so-called goitre regions of Canada and the continent of 
Europe. 

As the pathological and etiological factors seem to be so 
closely akin in man and animals, and as the veterinary litera- 
ture on the subject is difficult of access, we will not limit our- 
selves to a consideration of the comparative pathology alone. 

Simple cysts, as is well known, are of common occurrence in 
parenchymatous enlargements of the thyroids. The hemor- 
rhagic variety however is comparatively infrequent. Cysts, 
apparently of hemorrhagic origin, have been found hy Dr. 
Bloodgood among the thyroids from the surgical department. 
But no instance of a large encysted clot such as occurred in 
our two cases has been met with. They are, however, not 
unknown. Thus, Bradley‘ has described cases from Dr. 
Shepard’s service in the Montreal General Hospital, some of 
them the exact clinical and pathological counterpart of our 
canine cases. 

Many conjectures have been advanced in explanation of the 
way in which these hemorrhagic cysts are produced. Though 
trauma may play a part, the predisposing elements are un- 
doubtedly attributable to vascular changes. Thus, Witzel, 
noticing the ease with which the vessels of the thyroid were 
torn during operations, suggested that some structural 
alteration in the vessel wall, possibly a degenerative change, 
might be responsible for the hemorrhage. Farner noticed 
that the ruptured vessels sometimes tore longitudinally. 
Budde observed that, in cystic thyroids, the smaller arteries 
showed a connective tissue increase in the sub-endothelial 
layer without an increase in the intima; also that a degene- 
rative process was demonstrable in the elastica, expressing it- 
self as a separation of the internal membrane of Henle. This 
was often associated with deposits of calcium salts and as the 
process occurred in subjects too young for sclerosis, it was con- 
sidered ztiologically significant in explaining the fragifity of 
the vessels described by Witzel and Farner. 

Kénig, in speaking of the hemorrhagic cysts, calls attention 
to the extreme dilatation that may occur in the vessels of the 
thyroid—the so-called Struma aneurysmatica,—in which the 
vessels may form cirsoid aneurysms in the parenchyma, the 
veins themselves forming small cysts. Owing to an increase 
in the size of the vesicles, the supporting connective tissue 


* Adami, On Ztiology and Symptomatology of Goitre. Montreal 


Medical Journal, 1900, Vol. 29, p. 1. 
‘Ww. I. Bradley, On Hemorrhagic Cysts of the Thyroid Gland. 
Journal of Experimental Medicine, 1896, Vol. I, p. 401. 
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network, in which the blood-vessels run, is pressed upon with 
resultant nutritive changes. The walls of the vesicles become 
weakened, coalescence takes place between them, and in this 
way colloid cysts result and may increase to almost any size. 
Secondary hemorrhage, occurring through the weakened and 
perhaps varicose vessels, would give the type of cyst and cystic 
content that characterizes these cases. The cysts, however, 
may not always be lined with thyroid epithelium, as might be 
expected if this were their method of formation, and Wolfner 
has on this ground been led to reject this theory in consequence. 
An extensive hemorrhage, however, might easily spread to the 
capsule of the gland and only leave a trace of the original 
parenchyma as a shell on one side of the cyst the walls of which 
become gradually thickened by new formed tissue. This was 
the condition found in the two large cysts of our dogs, but in 
the small hemorrhagic cysts in the left lobe of the last case, 
the clots were entirely surrounded by the compressed inter- 
lobular parenchyma. It is noteworthy too that in this gland 
there were no non-hemorrhagic cysts whatever. We are in- 
clined to agree with Bradley in the view that the cysts origi- 
nate from the rupture of the intralobular blood-vessels pri- 
marily, and that the hemorrhage may break into or separate 
and compress the interlobular vesicles. 

The contents of these cysts may vary from pure blood mixed 
with thyroid secretion to dark grumous material, such as we 
have observed, containing pigment, cholesterin crystals, fat 
globules, and coagulated necrotic material. Papilloma have 
been described as occurring within the cysts, but Bradley 
thinks they are due to irregular infoldings of the walls rather 
than to neoplastic formation. The great increase in size that 
takes place in some cases is probably due to repeated hemor- 
rhages. Doubtless the epithelium lining the cyst ceases to 
secrete, is soon replaced by granulation tissue and plays no 
part in the tumor growth. 

These cysts, when small, may become cicatrized through 
organization of the extravasated blood or the clot may remain 
in an inspissated condition for many years, as in our two cases, 
with a possible increment from time to time through fresh 
bleeding. In long standing cases the walls may become cal- 
cified or, according to some reports, even ossified. Suppura- 
tion of the contents may follow an infection. They may be 
found in either lobe and, indeed, there are reports of their 
occurrence in the accessory lobes of the thyroid. In one case 
of this sort, the writer, Pollard, thought the cyst had oc- 
curred secondary to a papillomatous growth. 

The interesting complex of symptoms, in our Case II, had 
it not been for the animals old age, might have been mistaken 
for the clinical manifestations of myxcedema, for they closely 
resembled the symptoms shown by an animal after an ex- 
perimental extirpation of both thyroids, a physiological suffi- 
ciency of parathyroid tissue having been left intact. The 
inefficacy of the treatment with thyroid extract, however, made 
this improbable and the post-mortem findings showed that 
the remaining gland possessed an abundance of actively 
functionating parenchyma. The changes in this remaining 


lobe, aside from those secondary to the cystic processes, were 
closely akin to those brought about by physiological hyper- 
trophy, such as Dr. Halsted* has described, and which takes 
place in the portion of gland remaining after partial extirpa- 
tion. 


A REPORT OF TWO CASES OF UTERO-VAGINAL 
PROLAPSE. 


By H. C. THACHER. 


Case I.—Acute descensus of uterus, bladder, and vagina during 
parturition. 

The patient, a large animal, of mongrel fox-hound type, was 
operated upon as an emergency case, November 1, 1904. She 
had received, three weeks previously, when early in her pregnancy, 
cancer transplantations in both inguinal breasts from the first of 
Mr. Ortschild’s series of tumor cases. The wounds healed per 
primam and she had since been well and running free in the 
yard. 

Present Illness.—So far as can be told, the animal reached her 
full term of pregnancy three days ago (October 29), when by 
her actions she was supposed to be in labor. She did not, how- 
ever, succeed in delivering her pups and, seemingly as the result 
of the frequent efforts at expulsion, an edematous mass began to 
protrude from the vagina. This prolapse has increased greatly 
in size and has apparently implicated the bladder, judging from 
the frequent efforts to micturate. 

Examination.—The patient is a full grown, well-nourished 
animal with a greatly distended abdomen and lactating breasts. 
She looks sick, shivers almost constantly, and crouches frequently 
in a straining posture. Her pulse and respiration are rapid. 

Protruding from between the labia majora is a large, pendent, 
rounded mass, measuring about 12 by 6 by 8 cm. Its surface is 
smooth, moist, cold to the touch; and the fundus of the protru- 
sion is purplish red in color, suggesting almost complete strang- 
ulation. On the dorsal surface of the tumor appears the ring- 
like external os of the uterus. The tumor fluctuates on palpa- 
tion. It does not seem to be painful or tender. 

The animal was prepared for immediate operation as it was 
conjectured that one of the pups had become fixedly engaged in 
the superior strait. 

Operation.—November 1, 1904. Ether. Reduction of prolapse: 
total hysterectomy. 

On opening the abdomen, an enormous pregnant uterus was 
exposed. This was drawn out of the wound; the broad ligaments 
were divided and the two horns liberated. The lower part of the 
right horn was found to be softened and gangrenous. It was 
torn during the manipulations, disclosing a macerated, foul- 
smelling fetus whose head was engaged in the pelvic inlet. The 
uterus contained eight other living, full-term puppies. By exert- 
ing traction upon the body of the uterus, aided by pressure 
against the prolapse externally, the latter was gradually reduced. 
Not until this was accomplished did the bladder become visible 
within the abdomen. 

The uterus was then amputated as near the vagina as possible 
and the stump, after inversion and suture, was ventrally fixed in 
the parietal wound during its closure. 

The animal survived the operation only twenty-four hours. 
The chart of pulse and respiration, kept during the anestheti- 
zation, shows that the operative procedure was badly borne. 
*An Experimental Study of the Thyroid Glands of Dogs, with 
Especial Consideration of Hypertrophy of this Gland. The Johns 
Hopkins Hospital Reports, 1896, Vol. I, p. 373. 
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Autopsy.—November 2, 1904. Nothing was found at the exam- 
ination to account for death, beyond a slight localized peritonitis 
about the stump of the uterus and a considerable degree of 
hydronephrosis. The ureters and pelves of the kidneys were all 
dilated. There was no deformity of the pelvis. No cultures 
were taken. 


Case II.—Recurrent vaginal prolapse, unassociated with preg- 
nancy. 

An animal of Irish-setter type, two years of age, was admitted 
for treatment January 5, 1905, with the complaint that an irre- 
ducible mass was projecting from the vulva. 

Past History—She has been a pet dog; has always been well 
and had the best of care. Owing, possibly to lack of regular 
exercise, she has grown very heavy. She has never been preg- 
nant. In July, 1904, she was lined for the first time and sub- 
sequently suffered from a prolapse of the vagina. The protrusion 
was successfully replaced by her owner and did not reappear for 
six months. 

Present Attack.—About three weeks ago, without assignable 


Fie. 7.—Recurrent vaginal prolapse; condition before second 
operation. 


cause—other than that she was at the time in heat—the prolapse 
recurred. The protrusion has resisted several forcible attempts 
at replacement and has gradually increased in size. It is a con- 
stant annoyance to the patient though it has seemingly in no 
way interfered with her health or activity. 

Status Presens.—The patient is a large well nourished bitch, 
weighing between 15 and 20 kilograms. Her general condition is 
excellent and aside from the local trouble, the examination proves 
negative. 

Projecting from between the enlarged labia majora is a smooth, 
tense-looking, rounded mass, about 25 cm. in circumference and 
7 ecm. in length (Fig. 7). Upon the upper and posterior aspect of 
the protrusion lies the opening of the inverted vagina. The 
cervix uteri cannot be reached by the finger introduced within 
this opening. The greater part of the protrusion is covered with 
a somewhat congested, granular and thickened mucous membrane. 
On the lower aspect of the mass—that which comes in contaci 
with the ground when squatting—there is a large superficial 
ulceration covered with a greyish slough. The tumor has a 
tough, boggy, edematous feel and is cold to the touch though its 
circulation seems good. The orifice of the urethra is drawn down 
into view on the anterior aspect of the neck of the tumor. 

Diagnosis.—Prolapsus vayine et vesice. 


Operation I.—January 6, 1905. Preliminary morphia; ether 
anesthesia. Reduction of prolapse. Abdominal hysterectomy. 
Ventral fixation of stump. 

While the animal was being cleaned up for operation, an effort 
was made to reduce the prolapse; this was unavailing even with 
complete muscular relaxation under the anesthetic and with the 
hind-quarters elevated. The abdomen was opened by an 11 cm. 
intermuscular incision, through the inner margin of the right 
rectus. After exposure of the uterus, a long, steady traction upon 
its body brought about a partial reduction of the prolapse, the 
manipulations succeeding in drawing into the abdominal cavity 
the bladder whose walls were very much congested. Complete 
reduction, however, was only attained after combining pressure 
from without with the traction upon the uterus. After the re 
duction the uterus was drawn well into the wound, was amputated 
close to the external os and its stump was amputated and inverted 


with mattress sutures. The broad ligaments were then divided, | 


the uterine horns freed from their ovarian attachments and the 
entire uterus removed. 

The abdominal wound was closed in layers, the stump of the 
vagina being drawn up and securely fastened to the posterior 
sheath of the rectus in the hope that this would suffice to prevent 
a recurrence of the prolapse. The relaxed vaginal canal was 
packed with iodoform gauze. 

Post-operative Note——On the following day the prolapse was 
found to have recurred in its original form and was, if anything, 
even larger than before. There were otherwise no complications 
following the operation. With the exception of a single slight 
stitch abscess, the abdominal wound healed per primam. 

Four weeks later a second and successful operation was con- 
ducted, as follows: 

Operation I].—February 3, 1905. Preliminary morphia; ether 
anesthesia. Combined abdomino-vaginal operation. Amputation 
of prolapse by Whitehead’s method for rectal prolapse. 

The abdomen was reopened in the line of the original incision. 
The stump of the vagina was freed from its attachments to the 
abdominal wall; the bladder was, this time, found in place in the 
abdominal cavity. On catheterizing the urethra, it was ascertained 
that a loop of this canal was drawn down with the prolapsed 
tissues into the neck of the tumor. By introducing a straight 
catheter into the bladder it was possible to place the urethra in a 
position where it was unlikely to be injured in the proposed 
operation. 

An incision was then made encircling the neck of the prolapse 
about at the junction of the vulvo-vaginal mucous membrane and 
just so as to escape the urethral orifice. While the tumor was 
grasped and drawn away from the body, this circular incision 
was gradually deepened with the knife and by blunt dissection— 
the large vessels being secured as they were encountered—until the 
sub-mucous coat of the non-inverted portion of the vaginal canal 
was reached. The vagina, at this situation was then amputated 
section by section, as its edges were sutured securely to those of 
the vulval side of original incision. The abdominal wound was 
then closed as before with fixation of the vaginal stump in the 
parietal wound. 

Convalescence was without incident. As after the first opera- 
tion the ventral wound healed with a single stitch abscess. There 
has been no recurrence of the prolapse. 

Pathological Report.—The specimen consists of a piece of tissue, 
10 by 7 by 4 em., roughly ovoid in shape and obliquely traversed 
by a lumen about 2 cm. in diameter. The tissue is firm and 
elastic in consistency. The outer surface is, for the most part, 
covered with mucous membrane which passes into the lumen 
above described. The surface is brownish red in color, somewhat 
granular and at one point slightly ulcerated. Within the lumen 
the mucous membrane is pink and smooth. On section the tissue 
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is found to be very edematous and somewhat vascular. It con- 
sists of a meshwork of grayish, semi-translucent bands and 
fibers, the majority of which seem to radiate from the lumen. 
The sub-mucosa is dense and thickened. The mass weighs 125 
grams in its present shrunken state. 


DISCUSSION. 


Obstetrical complications, as illustrated by the first of these 
cases, are very common in domestic animals. Upon their 
occurrence in cattle and horses there is a large literature.” It 
is quite common for animals to die in labor without delivery. 
This is especially true of dogs. 

The acute prolapses, which occur before and during partu- 
rition, are more frequently reported in the veterinary litera- 
ture dealing with cattle—more attention being paid to this 
animal owing to its greater commercial value. According to 
Vennerholm,’ it is of common occurrence in stall-fed and 
milch cows, particularly in animals standing in stalls with a 
floor sloping backwards for drainage. In pasture free ani- 
mals it is comparatively rare. Relaxation of the pelvic floor 
and an extra large sized pelvic outlet* are predisposing 
factors. An unusually heavy uterus is also recognized as a 
causal factor and may have played a part in producing the 
lesion in the first of our canine cases. 

As a rule, the prolapse in cattle appears only when the 
animal is recumbent and reduces spontaneously when the 
animal takes a standing posture. Rarely does the condition 
seem to offer any serious obstruction to labor. The usual 
veterinary treatment is an operative one in case the prolapse 
does not spontaneously disappear after labor. The procedure 
consists of the use of metal clamps to close the labia and pre- 
vent the descent of the tumor. 

Kitt* mentions the fact that prolapse is common—espe- 
cially in animals dying from anthrax or black-leg—as an 
agonal occurrence. 

Case II illustrates a condition much more rare. Some 
cases of prolapse unassociated with pregnancy, have been re- 
ported in young animals—colts—suffering with “colic.” ” 
Reports of cases in which the bladder has formed part of the 
prolapse are still more uncommon. Franck recognizes two 
main types—one with simple inversion of the bladder, the 
other with its extrusion through the torn vagina. Very little 
attention seems to have been paid to complications of this 
nature which have arisen in dogs and the literature upon the 
subject is scant and inaccessible.” 


*Franck, Thierirzliche Geburtshilfe. Berlin, 1901. DeBruin, 
Geburtshilfe beim Rind. Wien u. Leipsig, 1897. 

™Vennerholm in Bayer, and Fréhner’s Handbuch der thier- 
arzliche Chirurgie und Geburtshilfe. Wien und Leipsig, 1897. 

*Streble, Journal of Comparative Pathology. 1901. 

* Kitt, Pathologische Anatomie der Hausthiere. Miinchen, 1901. 

Koepke, Berliner thierirzliche Wochenschrift. 1892. 

“Since writing the above report a third case of prolapse of the 
nature of this supposedly more rare type, has come under our 
observation. 


A REPORT OF EIGHT CASES OF CANINE 
NEOPLASM. 


By J. F. 


Case I.—Adeno-carcinoma of breast with glandular metastases. 
A small, long-haired, yellow, Skye-terrier bitch, sixteen years of 


age, a nullipara and a house-pet, was admitted to the clinic in 


September, 1904. 

History.—For the past six years the patient has been kept for 
the most part within doors and under close observation. Not 
until two months ago, was a small hard mass noticed in one of 
the breasts. It has been rapidly increasing in size and has be- 
come ulcerated. There is no history of traumatism. 

Examination shows a very old, feeble, emaciated and inactive 
dog. The mucous membranes are pale; only a few loose teeth 
remain. \ 

In the right, most posterior, inguinal breast, there is an ulcer- 
ating, fungated growth, the size of a hickory nut (Fig. 8). The 
ulcerated surface has, upon one side, an overhanging edge, but 


Fie. 8.—Tumor of right inguinal breast of Case I. 


there is nowhere any definite undermining of the epithelial mar- 
gin. The surrounding skin is darkly pigmented. On palpation 
the tumor is firm and has an irregular, nodular outline. The 
moist ulcerated surface is reddish in color, with some gray streaks 
made by superficial sloughs. The nipple does not seem to be 
involved in the growth, though it is somewhat retracted. 

In the subcutaneous tissue to one side of the tumor are three 
or four hard, freely movable, discrete nodules, presumably in- 
volved glands. 

Operation.—October 7, 1904. Morphia; ether. Amputation of 
breast. 

The breast, the tumor, the glands and the neighboring fat of the 
inguinal region were removed in one piece, and though the sur- 
face of the tumor had been ulcerated, an effort was made to 
secure primary union and the wound was closed without drainage. 

Subsequent history—The wound broke down in large part and 
closed slowly by granulation. Soon after the operation an ulcer 
appeared at the angle of the mouth. This ulcer proved phage- 
denic, spread rapidly and assumed the clinical appearance of a 
cancrum oris (noma), finally involving the gums and the adjoin- 
ing cheek. The patient died from this infection two weeks later. 
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Autopsy.“—October 21. There were no visceral metastases; the 
abdominal and thoracic organs were practically normal. The 
eroding ulcer of the mouth had eaten its way into the nasal 
cavities, which were filled with pus. No cultures were taken. 

Pathological Note upon the Tumor.—The mass on section shows 
a rather homogenous surface, which is slightly moist, of a pink- 
ish gray color, and is flecked with yellowish points, which can 
easily be scraped off with the blunt edge of the scalpel. The 
glands are quite deeply pigmented; the deposition of pigment 
being most marked in the centre. Their appearance led to an 
operative diagnosis of melanotic sarcoma. 

Histologically, the primary growth is found to be in reality a 
carcinoma. Its most striking feature (Fig. 9), is that of a 
malignant adenoma, with a stroma infiltrated by glandular ele- 
ments. The stroma, however, is very cellular, containing large 
ovoid cells full of brown pigment granules. There are many 
cysts lined by high epithelium, some of them containing papillo- 
matous growths. 

The large metastatic nodule has similar characteristics, the 


Fic. 9.—Low-power magnification. Showing character of adeno- 
matous growth in primary tumor. 


cystic and adenomatous elements predominating (Fig. 10). In 
the lymph glands containing early metastases, the adenomatous 
structure is not apparent, the cells making up the area of new- 
formed tissue, being for the most part similar to the pigmented 
(mesoblastic?) cells of the primary growth (Fig. 11). Diagnosis: 
Adeno-cysto-carcinoma. 

Transplantations from the tumor, immediately after its re- 
moval on October 7, were made into three dogs, one of which 
was practically of the same strain as the original host. Pieces of 
tissue were transplanted in one animal into the liver and between 
the transversalis fascia and peritoneum; in another case into the 
two inguinal breasts, both of which were supposed to be hyper- 
trophied (in reality, as subsequent observations showed us, the 
Prominence of the mamme@e was due to underlying inguinal 
hernie—compare Mr. Beall’s report); in the third, a pregnant 


“Owing to the length of Mr. Ortschild’s report, the post- 
mortem notes, as well as the histories of the animals that were 
used for experimental transplantation, must necessarily be greatly 
abbreviated. It is hoped that his interesting observations may be 
given more in detail in a later communication. (Cushing.) 


animal, a sub-peritoneal as well as a mammary inoculation was 
made. A portion of the original tumor, as well as a fragment of 
an involved gland, was used for transplantation in each animal. 


Fig. 10.—Metastatic nodule; field showing glandular and cystic 
characteristics. 


The subsequent history of these animals cannot be entered into 
here, other than to say, that the third of them is Case I, of Mr. 
Thacher’s series, and that the second was found dead, six months 


Fig. 11—Lymph node with very early marginal metastasis. 


later, with an increase in size of the piece of tissue transplanted 
from the tumor into the right breast, and with enlarged and pig- 
mented lymphatic glands in the inguinal region of the opposite 
side, namely, that into which the fragment of glandular metas- 
tasis had been transplanted. 


— q 
-_ 
| 
} 
a 
: 
4 


188 JOHNS HOPKINS HOSPITAL BULLETIN. 


[No. 170. 


Case II.—Mized (teratomatous) tumor of the breast with mul- 
tiple metastases. 


Fig. 12 (Case I1).—Showing situation of primary growth and 
the palpable metastases. Site of nipples indicated by solid black 
dots. 


A small, gray-haired, Skye-terrier bitch, was admitted January 
16, 1905. She had been a vagrant animal and no history was 


Fig. 13.—Photograph after patient was shaven in preparation for 
operation. 


obtainable. She was an old dog, though seemingly in good condi- 
tion; not cachetic nor anemic. She was evidently a multipara 
from the appearance of the nipples. 


Special Examination.—Scattered about the ventral surface of 
the thorax and abdomen, are numerous hard subcutaneous 
nodules, varying greatly in size (Fig. 12). The largest, evidently 
the primary growth, occupies the second left thoracic breast, on a 
level with the costal margin. It is made up, seemingly, of a 
conglomerate mass of separate tumors, forming in all an irregu- 
lar growth about 5 by 4 cm. in length and breadth, and 3 cm. in 
thickness. It is freely movable on the underlying tissues; is 
covered by thin, freely movable skin, under which run consider- 
ably dilated vessels. The nipple is not adherent nor retracted. 
The growth is not sensitive on pressure and is very hard to the 
feel. From this main growth, a chain of nodules, varying in size 
from a buckshot to a large pea, spreads across the mid-line onto 
the right side. Though some of these nodules are fused, they, 
for the most part, are individually movable. The chief collection 


Fig. 14.—Same es Fig. 13. To show prominence of primary 
tumor and projecting nipple. 


of them is clustered into a prominent tumor, almost as large as 
the primary growth (Figs. 13 and 14). A chain of these nodules, 
extending up toward the right axilla, can be palpated through 
the skin of the thorax. Higher up on the left side, above the 
axillary nipple, can be felt a similar chain. Two other large 
clusters are present, one over the left pectoral region, and another 
over the left inguinal breast, which was supposed to be hyper- 
trophied (in reality overlying an inguinal hernia). There are 
a number of other individuai nodules all of which are firm, but 
without the stony hardness possessed by the primary growth. 
No masses are palpable within the abdomen. 

Operation.—January 16, 1905. Morphia; ether. 

Through three separate incisions, the main tumor, together 
with the second left breast and the surrounding tissue, the mass 
of discrete nodules, together with the adjoining second right 
breast, and the larger one of the individual tumors, were re- 
moved. The wounds were closed without drainage. 

Pathological Note.——The primary tumor presents, in gross, an 
irregular, nodular surface like that of a compact bunch of grapes. 
The surface is of a pinkish white color with some few points of 
hemorrhage. The rounded nodular projections are smooth and 
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glistening. The mass is firm and rock-like in consistency. On 
section, bony resistance is met with, the knife penetrating only 
with the exertion of considerable force. The surface of the sec- 
tion shows an outer shel! consisting of a layer of cancellous bone, 
varying in thickness from 1 to 2 cm. Radiating from this shell, 
into the substance of the tumor, are delicate bony trabecule, 
visible to the naked eye. In the central portion are irregular 
islands of non-calcified tissue. These islands are for the most 
part, whitish-gray, more or less translucent, and made up of soft 
tissue. Cartilaginous areas are to be made out. 

The metastatic mass and the discrete nodule that were re- 
moved, resemble one another on cross section, very closely. They 
present a very cellular and granular appearance, with a more 
translucent cortical zone and a dark, pigmented center or medulla. 
No bony trabecule or cartilage can be detected. Some of the 
nodules are evidently lymph glands containing macroscopical 
areas of new growth. 

Microscopically, the tumor shows, in addition to the bony 
trabecule and cartilaginous areas, that are discernible with the 
naked ‘eye, that the cellular areas are most diverse in structure 


lowed, owing to the success that has attended it in the trans- 
plantation from mouse to mouse of a malignant carcinoma sim- 
plex through many generations by Drs. Cloues and Gaylord at 
the Gratwick Laboratory. 

Inasmuch as it was surgically impossible to remove all of the 
involved nodules from the original host, it was considered justi- 
fiable to use this dog for control inoculations from her own 
tumor. Before she came out of the anesthetic, therefore, a small 
portion of the original bony tumor was aseptically inserted under 
the skin in the right axillary region. A small piece from one of 
the involved glands was similarly implanted on the left. In 
addition, 2 cc. of the emulsion from the gland were injected under 
the skin at the suprasternal notch and a similar quantity of the 
primary tumor emulsion into the subcutaneous tissue between the 
scapule. Corresponding implantations and injections were made 
into four other animals. One of these animals, a very old dog, 
died of an intercurrent infection two weeks later and before any 
macroscopical growth could have occurred; but in the subcuta- 
neous tissues of this animal, at the site of the inoculations of the 
glandular emulsion, there were found, microscopically, numerous 
clusters of viable epithelial cells. The other four of the series 


Fig. 15.—Field from primary tumor of Case II; showing bony 
trabecule, separated by a strip of fibrous tissue from an adeno- 
matous area with cyst formation. 


(Fig. 15). Some of them are of a pure adenomatous type; others 
resemble carcinoma simplex. There are fields of closely packed, 
large, and small round epithelial cells, and in places the loose 
meshwork resembles embryonic connective tissue. In other 
places the tumor shows true osteoid tissue. The lamelle of the 
bone are uniform, have no Haversian systems, and are lined by 
numerous osteoblasts. The spaces between these lamelle are 
filled with a meshwork of spindle cells in which are also found 
large cells resembling epithelial cells. Several areas show 
squamous epithelium. In many places there is no sharp de- 
markation between stroma and epithelial cells, one being invaded 
by the other. In the metastases, the neoplastic elements are 
mainly adeno-carcinoma (Fig. 16), with no cartilage or bone. 
Were it not for the cartilage and bone, the tumor could be cor- 
rectly called an adeno-carcinoma. 

Transplantations and Injections.—An emulsion of the original 
tumor was made immediately after the operation by grinding 
fragments of it in a mortar with sterile salt solution. The 
pulp thus obtained was used for injections. Portions from the 
metastatic nodules were similarly treated. This method was fol- 


Fie. 16.—Metastasis from Case II. Field showing pure adenoma 
with cyst formation. 


were killed about five weeks later by a vicious bull dog that was 
inadvertently let into the yard. The bodies were too much muti- 
lated to be of any pathological value, though a fresh series of 
transplants was made from the remaining tumors of the original 
host. 


Case III.—Cysto-adenoma of the breast with metastases. 

A small, short-haired, very stout, almost toothless, decrepit and 
inactive, old, black-and-tan bitch was admitted for operation, 
January 16, 1905. She was a vagrant dog without a history. 
The condition of her nipples evidenced previous pregnancies. 

Ezamination.—In the second left breast, there is a firm, oval 
nodule, about the size of a pea. There is no retraction of the 
nipple nor any discharge from it. A chain of three distinct 
nodules, similar to the above, is present in the second right 
breast. The nipple is not retracted but discharges a thin, yellow- 
ish fluid on pressure. In the third left breast, there is an indis- 
tinct mass of very firm tissue, suggesting matted glands. In the 
third right breast, there is a large oval mass, evidently the 
primary growth, 2 cm. in length by 1% cm. in breadth and 1 cm. 
in thickness. This is firm, though not of bony hardness, freely 
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movable, not adherent, circumscribed and irregularly nodular. 
The inguinal breasts are free from nodules but prominent owing 
to small underlying inguinal hernie. 

Before the patient was subjected to operation, she died from a 
phagedenic buccal infection that seemed to originate in the gums 
about her few remaining and diseased teeth. 

Autopsy.—January 29, 1905. The largest tumor, upon re- 
moval, is found to be irregularly nodular, smooth, encapsulated, 
and somewhat elastic in consistency. It is generally light in color, 
mottled with white and dark brown areas. The surface, upon 
section, is granular and shows the same mottled appearance seen 
on the outer surface. The metastases have the same general as- 
pect as this primary tumor. 

The examination was otherwise negative, except for the pres- 
ence of calculi in the bladder and urethra and the extensive 
ulceration of the mouth. 

Microscopic examination shows the tumor to be divided into 
compartments by fibrous bands radiating through it from the 
capsule. Except that there are no bony or cartilaginous ele- 


Fie. 17.—Section of tumor of Case III. Showing the more cystic 
portion of an adenomatous field. 


ments discernible, the general structure of the growth is not 
unlike that found in Case Il. The predominating type of tissue 
is adenomatous. This is cystic in places (Fig. 17). The cysts, 
some of them very large, are lined by high columnar epithelium 
and in many cases contain papilliform ingrowths. Many of the 
cysts—and these have a lower form of lining epithelium—contain 
a homogenous mass of waxy looking secretion. Some of the 
areas are densely cellular, having the character of spindle-cell 
connective tissue. But even in these densely packed fields there 
are to be made out structures resembling epithelial glands. 


Case IV.—Mized (teratomatous) tumor of the breast with 
metastases. Lipoma. 

A valuable, black and brown, Gordon-setter bitch, 8 years of 
age, was brought in by her owner, February 3, 1905. 

History.—Until the present trouble developed, she had been a 
strong and healthy dog, used for active field work. She has had 
five litters of pups. ‘The last litter was whelped nine months ago. 
When the pups were a month old, one of them bit the patient in 
the most posterior right inguinal breast. The breast became 
sore and a short time afterwards she developed, what her owner 
calls, “a milk breast.” The mass remained small and did not 


become particularly noticeable until four months ago, but since 
then it has been enlarging rapidly. 

Ezamination.—The animal has a glossy coat and seems in ex- 
cellent general condition. In the posterior inguinal region of the 
right side, between the last two breasts, there is a large irreg- 
ularly oval mass (Fig. 18), measuring 10 by 7 by 8 cm. The 
tumor hangs pendent from the abdomen and is freely movable 
over the underlying structures. The overlying skin, though not 
adherent, is somewhat thinned out and injected; and at the most 
dependent part has become abraded leaving a superficial area of 
ulceration about 4 cm. in diameter. The mass is irregularly, 
coarsely nodular, for the most part very resistant to pressure, 
though having several areas which are less firm and suggest the 
elasticity of tense cysts. The nipples are not retracted nor is 


Fie. 18.—Right inguinal tumor in Case IV. 


there any discharge from them. The inguinal glands are pal- 
pably enlarged on this side. 

In addition, there is a small mass under the skin of the left 
pectoral region, oval in shape and about 3 cm. in diameter. It is 
lobulated, firm, freely movable under the skin, and not adherent 
to the tissues beneath. The highest nipple on the left, closely 
adjoining this tumor, is markedly retracted, but the gland itself 
does not seem to be, in any way, involved by this growth. 

Operation.—February 3, 1905. Ether anesthesia. Amputa- 
tion of breasts and tumor. 

The tumor with the two adjoining breasts and involved lym- 
phatic glands was removed in one piece. The broad spindle- 
shaped opening in the skin was closed without drainage. The 
tumor over the left pectoral region was similarly excised to- 
gether with the neighboring mamma. 

Subsequent History.—Both wounds healed by primary union 
leaving almost invisible scars. The patient has remained well. 
* Pathological Note.—After removal, the tumor presented the 
same general characteristics described above. The cystic areas 
were, however, more in evidence especially in the lower and 
more posterior part of the tumor. The growth on section is 
found to contain bone, cartilage, cysts, fibrous and cellular areas, 
all of which are discernible to the naked eye. The dense fibrous 


| 
= 
">> 


May, 1905. 


JOHNS HOPKINS HOSPITAL BULLETIN. 191 


tissue is particularly abundant in the centre of the growth, with 

- bands which radiate out towards the periphery (Fig. 19). 
Within these septa the more cellular areas have an opaque, yel- 
lowish, granular appearance, and upon pressure exude a dirty 
yellow substance. 


Fic. 19.—Photograph, % natural size, of gross appearance of 
tumor from Case IV; mid-section showing more cellular part of 
tumor, no bone or cartilage being visible. 


Microscopial examination.—The mass is a mixed tumor, very 
similar to that of Case II, the description of which might well 
apply to this tumor. There are found all the areas noted with 
the naked eye, cartilage, bone, cysts, fibrous and cellular tissue. 


Fie. 20.—Microphotograph of field with bony trabeculae. Case IV. 


Large cystic areas, lined by a low epithelium are found in which 
a coagulated fluid is present. Other cysts show papillomatous 
ingrowths. Some areas are purely adenomatous; others are en- 
tirely fibrous; while still others show tissue resembling em- 
bryonic connective tissue (Figs. 20 and 21). As the adeno- 


carcinomatous elements predominate, were it not for the bone and 
cartilage, the diagnosis of adeno-carcinoma would be made. 

The small tumor from the left pectoral region, macroscopically, 
is a fatty tumor, a diagnosis confirmed by histological examina- 
tion. 


Fic. 21.—Fibrous and cystic area from tumor of Case IV. 


Transplantation from the malignant tumor was made into one 
dog. 


Case V.—ZIntra-cystic papilloma of the breast, with metastases. 

The patient, a valuable black, Gordon-setter bitch, ten years of 
age, was brought in by her owner, February 15, 1905. 

History.—She had always been well and actively used as a 
field dog. When nine months of age she had her first litter 
of pups. A second litter was whelped three years ago when 
she was seven years old. One of the pups of this litter in suck- 
ling injured the right inguinal breast. Apparently an abscess 
formed, which discharged pus. This finally healed, leaving a 
small palpable nodule in the breast. The mass has increased 
slowly in size up to the present time and has become so large 
that it incapacitates her from active exercise (Fig. 22). The 
owner has never noticed any discharge from the nipple. 

Examination.—Th? animal has a glossy coat and seemingly is 
in the best of condition. In the right inguinal region between 
the two most posterior breasts, is a large, heavy pendent mass, 
measuring 10 cm. in length, by 6 cm. in breadth and thickness. 
It is freely movable over the underlying tissues. The overlying 
skin is thin and injected but not adherent to the tumor. It is 
without abrasion. The mass is irregularly lobulated, hard, and 
firm, but not of bony consistency. There are several softer, 
elastic and fluctuating areas suggesting cysts. Under the last 
breast and extending from it towards the inguinal region is a 
deeper lying soft swelling. The nipples are not retracted. On 
compressing the tumor there shot out from the inguinal nipple, 
for a distance of several feet, a fine stream of serous blood-stained 
fluid. 

In the region of the left most posterior inguinal mamma are a 
number of discrete rounded nodules, varying in size up to 1 
cm. in diameter. They are freely movable under the skin and to 
the feel resemble the firmer areas of a primary growth. The 
neighboring nipple is not retracted nor can any discharge be 
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expressed from it. The inguinal glands are enlarged on both 
sides. 

Just posterior to the third and to the fourth mamme on the 
left side are two nodules the size of cherries, that possess charac- 
teristics resembling those of the firmer portions of the main 
tumor. 

Operation.—Feb. 15, 1905. Morphia; ether. Amputation of 
breasts and tumor. The large tumor with the two adjoining 
mamme was removed with a wide margin of healthy tissue. 
After removal of the tumor and the breasts the deeper lying mass 
described above was examined and found to be a small right 
inguinal hernia. This was operated upon by Mr. Beall and is 
Case III of his series. One of the nodules—that posterior to the 
third left breast—was also removed, through a separate incision, 
and the wound closed with interrupted silk sutures. 
Subsequent Note-—The wound, made by the larger operation on 


Fig. 22 (Case V).—Large pendent tumor at right inguinal breast. 


the right side, superficially broke down in part and healed by 
granulation. The smaller wound healed by primary union. The 
animal died eleven days after operation from a very virulent 
infection of the left hind foot. 

Pathological Note-——The tumor is encapsulated, of a reddish 
color, with small somewhat translucent and more whitish nodular 
areas, varying in size from a fine shot up to that of a buckshot or 
larger, and surrounded by darker areas. Its surface is very 
vascular. 

Upon section (Fig. 23), the tumor is found to be made up of 
two more or less distinct areas. The anterior portion consists of 
comparatively solid tissue, but posteriorly the knife enters a large 
cyst which contains thin blood-stained fluid similar to that which 
could be expressed from the nipple before the operation. The 
cavity of the cyst measures 5 by 4 by 3 cm. Its outer wall is very 
thick, especially in the most ventral portion, where it measures 
2cm. The wall in these thick areas is mainly fibrous, somewhat 
firm and elastic, and contains several small, round, yellowish 
areas. 

The inner surface of the cyst wall is very irregular, numerous 
pockets being formed by the irregularities. The entire right half 


of the cyst—and to a less extent the remainder—is lined with 
coarse vegetations. The surface of these fungous ingrowths, some 
of which are distinctly pedunculated, is coarsely granular and 
presents a very ragged appearance. The vegetations are reddish 
in color and lodged between the larger projections are numerous 


Fig. 23.—Median section of tumor from Case V (% natural 
size). Showing cyst with intracystic vegetations in upper half of 
section (7) and compact tissue in lower half (JJ). Breast and 
nipple (X) in right upper corner. 


reddish coagula. These papillary ingrowths present, on sec- 
tion, an appearance similar to that of the isolated areas in the 
cyst wall, as well as that of the more solid portion of the tumor. 


= 2 


Fie. 24.—Microphotograph of tumor, Case V, showing alveolar 
arrangement. 


This solid part of the growth seems to be made up of compact 
masses of papilliform growths such as individually project into 
the cyst cavity. Between the masses of cellular tissue can be 
made out smooth walled channels, many of them containing shreds 
of blood coagula. The stalks of the cell masses contain a large 
amount of fibrous tissue. The cut surface is smooth, moist, yel- 
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lowish and homogeneous, having a slightly granular appearance. 
Upon pressure there exudes a thick, semi-fluid, dirty, yellowish 
substance. 

The whole tumor presents the characteristic appearance of an 
intracystic papillomatous growth. In the still cystic portion of 


Fie. 25.—Microphotograph of metastasis to lymph gland from 
Case V. 


the tumor the ingrowth only partially fills the cavity. The 
more solid portion apparently represents a pre-existing cyst that 
has become completely obliterated by the ingrowth. The metas- 
tatic nodule is similar, in all respects, to the solid portion of the 
original tumor. 


Fie. 26.—Microphotograph of metastatic nodule; field with adeno- 
matous and myxomatous areas. 


Microscopical examination shows the tumor to be a very cellu- 
lar one (Fig. 24). In some areas there are numerous fibrous 
bands running in all directions, dividing the tumor up into 
alveoli. In these alveolar areas the epithelial cells are compact, 
often filling the entire space. In other areas the appearance is 
adenomatous, while in still others, the appearance is that of intra- 


cystic papillomatous growths. The section of the papilliform 
growths in the large cyst shows them to be almost entirely made 
up of cells of an epithelial nature, similar to those in the other 
areas of the tumor. 

The metastasis to the lymph gland preserves the general char- 
acter of the original tumor (Fig. 25). The alveolar arrangement 
and the papillomatous structure is beautifully shown. The metas- 
tatic nodule (Fig. 26) shows dense fibrous bands in places, also 
large areas of myxomatous tissue in others, and preserves the 
intracystic and adenomatous character of the original tumor. 

Transplantation from this growth was made into two dogs. 


Case VI.—Fibro-lipoma of the vaginal wall.: 

History.—Small, fox-terrier bitch, eight years old, a house pet, 
was brought to the clinic, March 17, 1905. She had her first and 
only litter of pups seven years ago. Last July a lump, the size 
of a small pigeon’s egg, was noted in the perineal region. This 
swelling grew slowly at first, but during the last few months has 
increased rapidly in size. The mass has caused no inconvenience 
to her so far as the owner has noticed. 


Fic. 27 (Case VI).—Showing size and position of tumor. The 
dilated vaginal opening, blocked by the growth, is visible at the 
lowermost portion of the tumor in this view. 


Examination shows a small, old, active, fox-terrier bitch, very 
fat and in good general condition. The patient has difficulty in 
passing water. In the perineal region there is a marked posterior 
bulging of all structures making a solid mass outside the pelvis, 
considerably larger than a closed fist. The opening into the 
vagina is apparently blocked by this mass, a portion of which the 
size of a twenty-five cent piece, covered merely by mucous mem- 
brane, is externally visible through the vulva. This mucous 
membrane is dark red, hyperemic and slightly ulcerated. The 
skin over the mass is not adherent but is thin. The mass seems 
to project through the pelvic outlet, is circumscribed, very firm, 
somewhat elastic, and of a tenseness suggestive of a distended 
bladder such as was observed once in a hernia case. (See Mr. 
Beall’s first hernia case in fox-terrier.) In the anterior area the 
surface is more irregular. There are no enlarged glands palpa- 
ble in the groins. 

The extraordinary appearance of the mass is shown in the 
photographs (Figs. 27 and 28). It was supposed to represent a 
large prolapse containing bladder and intestine. 
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Operation.—March 17, 1905. Ether. Enucleation of tumor. 

The mass was found to be a large, solid, fibroid tumor of the 
vaginal wall and was enucleated through a median incision, ex- 
tending from near the tip of the vulva to the mid-hypogastric 
region. Under the belief that the abdominal viscera made up 
part of the supposed prolapse, it was intended to open the abdom- 
inal cavity. Not until the tumor was almost entirely enucleated, 
did it become evident that it had no real connection through the 
pelvis and could not be other than an isolated growth. It was so 
definitely encapsulated that, mostly by blunt dissection, could it 
be freed from the surrounding tissues. Only in one place was it 
adherent, viz., at the spot where it was covered merely by the 
exposed vaginal mucous membrane, and owing to this close attach- 
ment, the vaginal wall was torn during the enucleation and its 
lumen opened. 

This rent in the vagina was first closed with interrupted sutures 
and the great gapping wound, from which the tumor was re- 
moved, was closed by drawing together the walls so as to obliter- 
ate the great dead spaces that would otherwise remain. 

Subsequent History.—Wound healed by granulation. 


Fig. 28 (Case VI).—Profile view of large fibro-lipoma of anterior 
vaginal wall. 


Pathological Note—The mass removed measures 11 cm. in 
length, 9 cm. in breadth, and 6 cm. in thickness. It is definitely 
encapsulated. The surface is smooth and of a reddish yellow 
color; surface vessels bein injected. The mass is irregularly 
lobular. The small area noted as being visible through the vulva 
is covered by adherent mucous membrane, measuring 2 cm. in 
diameter, which is hyperemic and slightly ulcerated. The mass 
is solid, firm, somewhat elastic and of uniform consistency. 

The cut surface is moist, glistening, not granular, but of a 
fibrous appearance. The general color is creamy white with 
numerous pearly white, glistening bands of tissue running irreg- 
ularly through the mass. Nothing exudes upon pressure. There 
are some areas where the tumor does not appear so fibrous and 
where grossly there is a suggestion of myoxmatous tissue. 

Microscopical Examination.—The sections of the tumor show it 
to be made up chiefly of fatty tissue, in which are scattered nu- 
merous irregular strands and areas of dense fibrous tissue. The 
tumor is a pure fibro-lipoma. 


Case VII.—Diagnosis. Hygroma. 
History.—Long-haired, black and white, English setter, five 


years old, a valuable animal and a pet, was brought to the clinic, 
March 10, 1905. The dog has always been well. About 5 months 
ago a swelling was noted over the right shoulder. This swelling 
has persisted up to the present time. No further history was 
obtainable. 

Ezamination.—The patient is a very active dog, in excellent 
condition. Mucous membranes are of a good color. The coat is 
glossy and smooth. Upon palpation a small mass about the size 
and shape of a pigeon’s egg is palpable in the right scapular 
region. This mass is circumscribed, firm, elastic, and smooth, 
shows a slight fluctuation, and is not adherent to skin or under- 
lying structures. 

Operation.—March 17, 1895. Morphia; ether. Amputation of 
tumor. 

The mass, together with a large spindle-shaped portion of over- 
lying, thick skin, was removed in one piece. The wound was 
closed without drainage, with interrupted fine silk sutures. 

Subsequent history was uneventful. 

Pathological Note-——The mass removed was found to be a cyst 
with a thin semi-translucent wall and of a bluish appearance. 
The contents of the cyst appear to be a clear fluid. The entire 
mass was placed in Zenker’s solution for microscopical sections. 

Microscopical Note.—The cyst wall is found to be composed of a 
dense layer of fibrous tissue, supporting, on its inner surface, a 
single layer of high, columnar epithelium. The inner surface is 
smooth and regular. The structure resembles that of a serous 
cyst. 


Case VIII. Diagnosis. Adenoma. 

History.—Long-haired, grayish yellow, Scotch-terrier dog, ten 
years old, a pet, was brought to the clinic, March 14, 1905. The 
dog has been apparently well until two years ago. At that time 
a small swelling, atout the size of a pigeon’s egg, was noticed in 
the left groin. At first, this swelling increased in size very slowly 
and remained at the original site. About six months ago the mass 
rapidly grew in size, gradually became more and more pendent as 
it increased in size, until] it assumed its present proportions and 
position. 

Examination shows an old, very active dog, seemingly in good 
health. Mucous membranes are of good color. Abundant pannic- 
ulus adiposus is present. When the dog is standing upon all 
four feet, there is a large mass hanging by a pedicle, free from 
the abdominal wall at the side of the penis (Figs. 29, 30 and 31). 
The long pedicle is apparently composed of little more than skin and 
numerous large vessels, which can be palpated through it; one of 
these a large pulsating artery. One side of the pedicle forms a 


_ portion of the sheath of the penis. The mass just swings clear of 


the ground when the dog walks. The mass itself measures 12 cm. 
in length, by 10 cm. in breath, by 5 cm. in thickness, is covered 
by thin skin which is generally deeply pigmented, with the ex- 
ception of several areas over the lower surface where there is an 
absence of pigment, suggesting healed abrasion and where there 
are several areas of recent abrasion. The mass is very soft, 
almost spongy on palpation. It is not definitely circumscribed, 
nor lobulated, though the surface is somewhat irregular. Some 
areas are definitely firmer than the rest of the mass. The entire 
tumor is very vascular. . 

The left inguinal glands are much enlarged and firm. 

It was exceedingly difficult to make a clinical diagnosis. The 
case was brought in as one of hernia and had many points of 
resemblance to a hernia or a large varicocele in man though the 
scrotum was not involved. It resembled also a pendent lipoma 
such as is met with in man. The enlargement of the glands was 
accounted for by the ulcerated surface of the tumor. This tumor 
is exceedingly interesting because of the difficulty of diagnosis, 
because of its pendent nature and its rich blood supply and, 
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further, because it is our only instance of a tumor, other than a 
eyst, occurring in a male dog. ‘ 


Fie. 29 (Case VIII).—Showing pendent nature of tumor with ani- 
mal on all fours. 


Operation.—March 17, 1905. Morphia; ether. Amputation of 
tumor and pedicle, and removal of mass of enlarged inguinal 
glands. 


Fie. 30 (Case VIII).—Profile view of growth with patient in erect 
posture. 


A long incision was made from the tip of the penis to the 
groin and carried along each side of the base of the pedicle. 
The large vessels were secured and the tissue containing the 


glands of the inguinal region, together with the tumor, was 
removed in one piece. The wound was closed with interrupted 
silk sutures, a new sheath of skin being made for the penis. 

Subsequent History.—The wound broke down in part, healing 
slowly by granulation. 

Pathological Note.—On section the tumor mass removed shows 
a dark red, much congested surface, which is moist, glistening, 
and granular. The whole tumor appears to be made up of very 
cellular tissue divided into small areas or lobules by a small 
amount of fibrous tissues; the picture resembling somewhat that 
of a thyroid. These lobules appear to be made up of smaller 
circular areas about the size of a pin head, which project from 
the surface upon pressure. Several small cysts are also to be 
noted, in two of which are small smooth bodies resembling papil- 
lomatous growths. There is a possibility of these being thrombi 


Fic. 31 (Case VIII).—Front view. Growth suspended by penile 
sheath when anima! is in this position. 


in blood spaces or vessels. There are numerous large channels 
with thin smooth walls running through the mass. In the lower 
most dependent portion is a large island of fibrous tissue, firm, 
and of a pinkish color. In the subcutaneous tissue of the pedicle 
are found two sebaceous cysts each about the size of a large pea, 
resembling those found in man. 

The inguinal glands are firm and present upon section a moist, 
deeply pigmented, congested center, with a paler periphery. 

Microscopical examination shows the entire tumor to be made 
up of lobules, varying greatly in size. There is a very small 
amount of connective tissue around each lobule. The cells, mak- 
ing up the lobules, are chiefly large, granular, polygonal cells. 
with relatively clear, poorly staining nuclei. The stroma also 
appears to be very cellular. In many areas, the large cells form 
a solid lobule; in others, they surround alveoli; and in still other 
places alveoli are found, lined by cuboidal cells, and containing 
a peculiar substance, resembling cell detritus. : 

Histologically the enlarged lymphatic glands show merely a 
condition of endothelial hyperplasia. P 

The tumor was diagnosed as an adenoma, from its alveolar 
structure though it was impossible to say from what glandular 
tissue it had originated. 
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Tumors, and particularly carcinomata are of common occur- 
rence in dogs. Gratia and Liénaux* report a series of six 
cases of carcinoma of the breast, which were used by them 
for inoculation experiments. E. Semmer, of Dorpat, found 
among 3525 dogs, admitted to his clinic, 354 cases of tumor. 
Of this number about 8% were carcinomata. M’Fadyean* 
reports a series of 14 cases of tumor of the mammary glands 
of dogs. Fréhner’s* figures for a period of eight years, end- 
ing with December, 1894, are exceedingly interesting. Dur- 
ing this time, there were admitted to the veterinarian hospital 
and polyclinic in Berlin 60,471 dogs. Of this number 2871 
had tumors, about one dog in every twenty. There were 
1154 carcinomata; about 40% of all tumors, therefore, were 
of this nature. 

Carcinomata of the skin and mamme are the most com- 
mon. ‘These tumors generally appear late in the life of the 
dog. In my series of cases the age was obtainable in six 
cases; the youngest being five years and the oldest being six- 
teen years of age. Frohner has never observed a carcinoma 
in a dog less than two years old. These tumors are most 
common in dogs between five and ten years of age, and occur 
more frequently in females than in males. Although carci- 
nomata are the most common tumors of the breasts, neverthe- 
less, fibromata, enchondromata, and sarcomata are not infre- 
quently met with. 

It seems to be a common opinion among veterinarians that 
when a tumor of the mamma has a bony structure, such as 
several of our cases exemplify, it is undergoing retrogressive 
changes or a process of self-healing. This view does not seem 
to me to be the correct one, in the light of my limited number 
of cases. The adenomatous portions of the tumors appear to 
be the portion that metastasizes. 

I have been unable to find, in the literature at my com- 
mand, any tumor corresponding to Case VIII, except one re- 
ported by Kitt.” The one described by him occupied a simi- 
lar position, was the same shape, and presented a similar gross 
appearance before removal. However, from his description 
after removal, the tumors do not resemble one another. Kitt’s 
tumor was an adenoma sebaceum (Talgdriisenadenom). 
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CASES OF HERNIA IN DOGS. 
By F. C. Beat. 


Case I.—Large irreducible, right, inguinal hernia: enterocele; 
cystocele. 

The patient, an old fox-terrier bitch, was admitted November 
5, 1904. The only history obtainable from her owner, beyond the 
fact of several pregnancies, states that for six months there has 
been a noticeable tumor in the lower abdominal region. This 


Fig. 32 (Case I1).—Large right inguinal hernia containing intes- 
tines and greatly distended bladder. 


has been progressively enlarging. For the last two months the 
dog has been losing in weight and strength. Latterly she has 
been vomiting almost every day. There has been constant drib- 
bling of urine. 

Examination shows an old, seemingly well bred, though poorly 
nourished, animal with pale mucous membranes. 

Hanging from the left half of the abdomen is a large, soft 
tumor (Figs. 32 and 33), covered by normal, freely movable skin, 
which has a faintly bluish tinge. Coursing irregularly over its 
surface are ridges made by several greatly dilated subcutaneous 
veins. The tumor is generally smooth and rounded except near its 
base on the median surface. Here, the two lowest mammary glands 
have been drawn out onto the tumor by the stretching of the 
skin, and, in consequence, an area about the size of the hand is 
roughly and loosely folded. On the posterior wall of the tumor, 
just below the symphisis pubis, as the patient stands, is a pur- 
plish ecchymotic area. Palpation of the contents of the tumor 
show that it is composed of two distinct parts. One, a more or 
less pear shaped mass, constitutes its main bulk and is every- 
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where, except just at its base, in contact with the overlying skin, 
though not attached at any point. This portion of the tumor is 
distinctly pedunculated, rather firm and elastic, giving the im- 
pression of a very thick walled cyst without distinct fluctuation. 
Around the base of this harder mass, especially on the median 
side, can be made out a softer, irregular, “‘wormy” mass that 
does not seem to be connected with the firmer portion of the 
tumor. It can be traced across the median line to the right 
inguinal ring which is easily made out. In this soft mass at the 
base of the tumor, peristaltic movements were discernible while 
the animal was being cleaned up for operation. The tumor 
could not be reduced by taxis even under the anesthetic. 
Operation.—November 11, 1904. Morphia; ether. Herniotomy. 
A long incision was made through the skin on the mesial side 
of the neck of the tumor. The sac was exposed and liberated as 
well as possible, but owing to its large size was very awkward to 
handle nor could any of its contents be reduced until it had been 


Fic. 33 (Case I).—Lateral view of hernia sac. 


opened and the inguinal ring identified and incised in the line of 
the external oblique fibres. 

In addition to the round ligament, which in the dog normally 
passes through the inguinal ring with a process of peritoneum, 
the sac contained about 200 cc. of a pale straw colored fluid, a 
free, irregularly shaped blood-clot, the size of a walnut, several 
loops of small intestine, one of which was a dark bluish color— 
apparently almost strangulated—and a very large distended 
bladder, measuring 12 by 6 by 8 cm. (The length of the bladder, 
normally, in a dog of this size is about 3 cm.) The surface 
over the fundus of the bladder was congested, granular and cov- 
ered in part with a fibrinous deposit, evidencing an old 
hemorrhagic peritonitis and doubtless the source of the free blood- 
clot found in the sac. Some difficulty was experienced in re- 
ducing these structures; this was particularly true of the bladder 
and a considerable enlargement of the ring was necessary be- 
fore it could be replaced in the abdomen. The sac, which was 
very thin and tore in several places despite the greatest care, 
was then freed; its neck was ligated and the fundus cut away. 
The abdominal wound was closed in layers, the internal oblique 


fibers having been brought down to Poupart’s ligament and se- 
cured by imbricating as were also the edges of the external 
oblique aponeurosis. The operative procedure differed but little 
from that advocated for the corresponding lesion in man. The 
only anatomical differences lay in the presence of a large venous 
radicle from the epigastric which passed through the external 
ring. 

Post-operative-—Though the animal stood the operation well 
and no serious complications were anticipated, she was found 
dead the following morning. 

Autopsy.—The examination revealed the following conditions: 
The whole mucosa of the stomach, except just around the pylorus, 
was thickly studded with deep ulcers, some of them extending 
through all but the serous coat of the stomach wall. The ulcers 
were sharply outlined and had elevated hemorrhagic edges show- 
ing that they could not have been due to post-mortem digestion. 
The right kidney was completely atrophied, its substance being 


Fic. 33 (Case II).—Large left and small right inguinal hernie. 


represented by a dense fibrous tissue only 4 mm. in thickness. 
The ureter in this side, though patent throughout, was only 
about one-third the size of the one on the left. The bladder was 
very large—10 cm. in its longest axis—and presented the appear- 
ances described with the operation. The walls were about % cm. 
in thickness. The mucous membrane was swollen, rough and of 
a dark red, almost black color at the fundus. The other organs 
were practically normal. 

Anatomical Diagnosis.—Recent operative wound. Chronic, 
round ulcers of the stomach. Obstructive hypertrophy with con- 
gestive inflammation of the bladder. Atrophy of right kidney and 
ureter. 


Case II.—Bilateral inguinal hernia. 

The patient, a little, old, shaggy-haired bitch, of Skye-terrier 
type, was admitted January 13, 1905. The history obtained from 
her master is as follows: The dog is eight years old. She has 
twice been pregnant, having had only one pup at the first, and 
two at the second occasion. She is a very active dog and her 
owner thinks the ruptures are due to “jumping after cats” 
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against high palings. Two years ago and not until two years 
after the second pregnancy, a tumor was first noticed in the left 
inguinal region. 
has gradually increased in size until now it is about as large as 
a closed fist (Fig. 33). A second tumor was noticed on the right 
side about two months ago. It is now about the size of an egg. 

The larger tumor, on the left side, is not reducible; the one on 
the right usuaily disappears of itself when the dog is relaxed 
and placed upon her back. 

Operation.—January 13, 1905. Radical cure of left inguinal 
hernia. 

The sac was cut down upon by an oblique incision, carried up- 
ward and outward from the external ring in the line of the exter- 
nal oblique fibres. The sac was dissected out, opened, its contents 
—in this case small intestine only—replaced in the abdominal 
cavity. The sac was ligated at the external ring and excised. 
The wound was closed in layers with fine silk interrupted sut- 
ures, imbricating the external and internal oblique muscles as in 
Case I. 

Recovery was uneventful. The wound healed per primam. 

Operation 24.—February 10, 1905. Radical cure of right in- 
guinal hernia. 

An operation similar to that above described, was performed 
upon the right side, where the small hernia had, in the interim, 
increased in size almost to that of the original large left hernia. 
The recovery was rapid and complete with primary union. 


Case III.—Small right inguinal hernia. 

The patient, a fine large Gordon-setter bitch (No. V, of Mr. 
Ortschild’s series), was operated upon by Mr. Ortschild and my- 
self, February 15, 1905, for the removal of a large malignant 
tumor of the right inguinal breast. In the fatty tissue under the 
breast a small hernial sac, containing the prolapsed round liga- 
ment and its meso-ligamentum, was unexpectedly found. The 
hernia was treated as in the other instances. 


DIscussIon. 


Hernia, as is well known, is frequently met with in the dog. 
The most common form, perhaps, is the mid-ventral, either 
epigastric or umbilical, of which we have seen several in- 
stances. These ruptures occur in both sexes with about equal 
frequency and, according to our experience, are usually small 
and not productive of symptoms. They are usually congenital. 
Inguinal hernia, on the other hand, aside from the very rare 
congenital form, is very much more common in the female 
and, as in the cases cited above, may reach a seriously in- 
capacitating size. The smaller inguinal hernias, such as the 
last case illustrates, are probably not at all uncommon in 
bitches and we have heretofore in the clinic doubtless over- 
looked them many times. What were at first considered to 
be merely hypertrophied inguinal mamma, have, on several 
occasions, been found to be normal breasts whose prominence 
was due to an underlying rupture. In one of Mr. Ortschild’s 
cases a piece of tumor had been implanted in one of these 
supposedly enlarged breasts which increased further in size 
and led us to believe that the tumor itself was enlarging. The 
dog became emaciated and one morning was unexpectedly 
found dead. The autopsy disclosed a hernia containing a 
strangulated loop of small intestine. 

All of the cases but one, that I have been able to find in the 
veterinarian literature, have occurred in the female. This 


When first seen it was small and reducible. It . 


was a case of Parascandale’s.” The greater frequency of this 
form of hernia in the female is doubtless to be explained on 
anatomical grounds. The broad ligaments of the dog’s bicor- 
nuate uterus are attached to the horns just as the mesentery is 
to the intestine, forming the mesometria. The round liga- 
ments arise as processes from the broad ligaments at about 
their middle and run backwards to the inguinal canals (the 
uterus of the dog, it is to be remembered, is for the most part 
an abdominal organ) carrying with them processes from the 
broad ligaments. Each round ligament, as it passes through 
the inguinal canal, is practically free, being attached only 
loosely to the dorsal wall of the canal by folds of peri- 
toneum which are continuous with those of the broad 
ligament. The canal is lined by an extension of peri- 
toneum (analogous to the Canal of Nuck) which passes 
about 2 cm.—in a medium sized dog—beyond the ex- 
ternal abdominal ring. There exists normally, therefore, 
a peritoneal diverticulum which traverses the abdominal 
parietes. With the dog on its four feet this sac looks back- 
ward, inward, and slightly upward and the pressure of the 
abdominal contents on its upper wall probably serves to keep 
it entirely closed. During pregnancy, however, the round 
ligament is put on a stretch by the enlarged uterus, and this 
seemingly tends to loosen and weaken the surrounding struc- 
tures and to enlarge the whole canal. After pregnancy the 
relaxed tissues would allow the small peritoneal sac to sag and 
point downward, instead of upward, so that with an enJarged 
opening the prolapse of abdominal viscera would be compar- 
atively easy. That the frequency of inguinal hernia in the 
female dog is due, in great part at least, to the weakening 
effects of pregnancy on the abdominal wall, is shown by the 
fact that this form of hernia is almost unknown in the male 
dog. And this, notwithstanding the fact that the tunica 
vaginalis of the testicle retains its peritoneal connection 
through the inguinal ring and does not become obliterated as 
in man.” 

* Un caso di ernia doppia in un cane. Mod. zodiatro, Torino, 
1900, XI (221-6). 

“The persistence of these peritoneal canals is very commonly 
regarded as a favoring cause of inguinal hernia (of the so-called 
congenital variety) in man and his erect posture may suffice to 
make this the more probable. Bland Sutton, however (Trans- 
actions of the Pathological Society. London, Vol. XXXIX, 1888), 
has called attention to the fact that these peritoneal processes 
remain patent in the monkey and yet inguinal hernia is a rare 
malady in these animals. He has made a report upon a single 
instance of the condition. 

He says, “Some surgeons are of the opinion that a patent 
funicular pouch is to be regarded as predisposing to the occur- 
rence of a hernia.” * * It is, however, a remarkable fact that, 
among mammals, obliteration of this process above the testis is 
altogether exceptional, indeed, in the majority this process not 
only remains open but freely communicates with the peritoneal 
cavity. The only exceptions which have come under my notice 
are the chimpanzee and the gorilla. Professor Owen has found 
the process obliterated in a chimpanzee. In three specimens of 
this mammal dissected by me the process was patent. * * * * * 
Up to the present time I have examined post mortem more than 
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The viscera, most often found in these canine hernias, are 
the round and broad ligaments of the uterus, the uterus itself 
(sometimes even the pregnant uterus), the small intestine, 
and the omentum. Our first case is of interest in that the 
sac contained the entire bladder which had become greatly 
distended and hypertrophied. I have been unable to find any 
other case of cystocele reported as occurring in the dog 
although the possibility of its occurrence is mentioned. 


800 monkeys, including examples of all the chief species, ex- 
cepting the gorilla. In every male, the funicular process was 
unobliterated and communicated freely with the peritoneal cavity. 
There was no separation of a piece to form a tunica vaginalis. 
* * * * Theoretically, if an unobliterated funicular pouch predis- 
poses to hernia, this accident should occur in monkeys frequently. 
So far I have only seen three cases. In each instance they were 
of the variety known as congenital, the contents completely sur- 
rounding the testis.” 


The malady in the canine does not seem to be commonly 
attacked on modern surgical principles by veterinary surgeons. 
A series of twelve cases has been reported by Hobday from 
the Royal Veterinary College of London.” 

In his Operationslehre fiir Tierirzte, Hering states that in- 
guinal hernias are most commonly met with in stallions and 
boars, rarely in oxen, sheep, and dogs, and very exceptionally 
after castration. He describes, in addition to the more com- 
mon forms which we have met with, several other varieties of 
hernia that occur in animals and which are anatomically simi- 
lar to those met with in man. 


* Hobday, Operative Treatment for Hernia in the Dog. Veteri- 
narian, London, 1896, LXIX, 195-200. Cf. also, Einige Beobacht- 
ungen iiber Hernien. Wehnschr. f. Tierh. u. Viehzucht, Miinchen, 
1897, LXI, 217, 225, 229. Duscourneau, Hernie inguinale irré- 
ductible chez la chienne. Bull. Soc. Centr. de Méd. Vét., Paris, 
1901. 


CORRESPONDENCE. 


Boston, Feb. 16, 1905. 


Tue Eprror oF THE JoHNs Hopkins BULLETIN, BALTIMORE, 
Mp. 

Dear Sir: Tue Jouns Hopxtns of August, 
1904, contains an interesting article by Dr. Walter R. Steiner, 
of some early autopsies in the United States, in which he men- 
tions five cases included in the years 1639-61, as probably the 
earliest on record. In the narrative of Samuel de Champlain, 
are given accounts of still earlier autopsies, probably the first 
in North America, performed in the spring of 1605, at the 
St. Croix Island, and in the winter of 1605-06 at Port Royal. 

The original and official narrative’ is found only in a few 
great libraries of the world. A complete copy of the original 
was edited by Abbé Laverdiére under the patronage of Laval 
University of Quebec, in 1870. In 1878, this copy was trans- 
lated by Otis for the Prince Society of Boston. A portion of 
this narrative, including that which deals with the autopsies, 
was also translated by W. T. Ganong, and published in the 
Champlain number of “ Acadiensis,” July, 1904. 

The following are extracts from the translation of Otis: 


VOL. II, CHAPTER VI.—Pp. 40 to 54. 


“Of the mal de terre, a very desperate malady.—How the Savages, 
men and women spend their time in winter. And all that 
occurred at the settlement while we were passing the winter. 

“When we arrived at the Island of St. Croix, each one had 
finished his place of abode. Winter came upon us sooner than 
we expected, and prevented us from doing many things which 
we had proposed. Nevertheless, Sieur de Monts did not fail 


*Champlain’s Voyages, published with his maps and sketches in 
Paris, 1613. 

*Pub’s. Prince Society, Boston, Vol. XII. Champlain’s Voyages, 
Vol. II, 1604-1610. 


to have some gardens made on the island. Many began to 
clear up the ground, each his own. I also did so with mine, 
which was very large, where I planted a quantity of seeds, as 
also did the others who had any, and they came up very well. 
But since the island was all sandy, everything dried up almost 
as soon as the sun shone upon it, and we had no water for 
irrigation, except from the rain, which was infrequent. 

“Sieur de Monts caused also clearings to be made on the 
mainland for making gardens, and at the falls three leagues 
from our settlement he had work done and some wheat sown 
which came up very well and ripened. Around our habitation 
there is at low tide a large number of shell-fish, such as 
cockles, mussels, sea-urchins and sea-nails, which were very 
acceptable to all. 


“The snows began on the sixth of October. On the third. 


of December we*saw ice pass which came from some frozen 
river. The cold was sharp, more severe than in France, and 
of much longer duration; and it scarcely rained at all the 
entire winter. I suppose this is owing to the north and north- 
west wind passing over high mountains always covered with 
snow, which was from three to four feet deep up to the end 
of the month of April; lasting much longer, I suppose, than 
it would if the country were cultivated. 

“During the winter,’ many of our company were attacked 
by a certain malady called the mal de la terre; otherwise 
scurvy, as I have since heard from learned men. There were 
produced in the mouths of those who had it great pieces of 
superfluous and drivelling flesh (causing extensive putrefac- 
tion), which got the upper hand to such an extent that 
searcely anything but liquid could be taken. Their teeth 
became very loose, and could be pulled out with the fingers 
without its causing them pain. The superfluous flesh was 


* 1604-5. 
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often cut out, which caused them to eject much blood through 
the mouth. Afterwards a violent pain seized their arms and 
legs, which remained swollen and very hard, all spotted as 
if with flea-bites; and they could not walk on account of the 
contraction of the muscles so that they were almost without 
strength and suffered intolerable pains. They experienced 
pain also in the loins, stomach, and bowels; had a very bad 
cough and short breath. In a word, they were in such a con- 
dition that the majority of them could not rise nor move and 
could not even be raised up on their feet without falling down 
in a swoon. So that out of seventy-nine, who composed our 
party, thirty-five died, and more than twenty were on the point 
of death. The majority of those who remained well also com- 
plained of slight pains and short breath. We were unable to 
find any remedy for these maladies. A post-mortem examina- 
tion was made of several to investigate the cause of their 
malady. 

“In the case of many, the interior parts were found morti- 
fied, such as the lungs, which were so changed that no natural 
fluid could be perceived in them. The spleen was serous and 
swollen. The liver was legueux * and spotted without its nat- 
ural color. The vena cava, superior and inferior, was filled 
with thick coagulated and black blood. ‘The gall was tainted. 
Nevertheless, many arteries, in the middle as well as lower 
bowels, were found in very good condition. In the case of 
some, incisions with a razor were made on the thigh where 
they had purple spots, whence there issued a very black clotted 


fected with this malady. Our surgeons could not help suffer. 
ing themselves in the same manner as the rest. Those who 
continued sick were healed by spring, which commences in this 
country in May. That led us to believe that the change of 
season restored their health, rather than the remedies pre. 
scribed. 

“ During this winter all our liquors froze, except the Span- 
ish wine. Cider was dispensed by the pound, etc.” 

He dees not mention the names of the surgeons who per- 
formed the autopsies, but in Chapter XI, p. 98, the chapter 
which treats of the winter 1605-6, spent at Port Royal,—now 
Annapolis, Nova Scotia,—he mentions several post-mortem 
examinations, as having been performed by desChamps. He 
states : 

“ After making this observation, we returned to our settle- 
ment, where we found some of our company sick with the mal 
de la terre, but not so seriously as at the Island of St. Croix; 
although, out of our number of forty-five, twelve died, includ- 
ing the miner, and five were sick, who recovered the following 
spring. Our surgeon, named desChamps, from Honfleur, 
skilled in his profession, opened some of the bodies to see if 
he might be more successful in discovering the cause of the 
maladies than had been our surgeons the year before. He 
found the parts of the body affected in the same manner as 
those opened at the Island of St. Croix, but could discover 
no means of curing them, any more than the other surgeons. 

“On the 20th of December it began to snow, and some ice 


passed along before our settlement, etc.” 
Joun W. Lewis. 


PROCEEDINGS OF SOCIETIES. 


THE JOHNS HOPKINS HOSPITAL MEDICAL SOCIETY. 


March 6, 1905. 
Résumé of History of Blood Platelets. Dr. OsrEr. 


The Symposium on the Blood Platelets was opened by Dr. 
Osler, who gave a résumé of the history of the subject. The 
blood platelets had, he said, attracted a great deal of attention 
between 1857 and 1867 after the appearance of Schulze’s 
original article in the Archiv fiir mtkroskopische Anatomie ; 
and their clinical significance was promptly studied by Ries, 
who wrote the first paper on this subject. In 1873 Osler, 
working in London, noticed peculiar bodies in the blood of 
subcutaneous and mesenteric vessels of white rats; and these 
he found to be the individual elements of Schulze’s granule 
masses or agglutinated plates. Zimmerman had seen the same 
things previously and had called them elementary corpuscles. 
When watched on a warm stage Dr. Osler and others noticed 
marked changes rapidly taking place in the platelets which 
became elongated and diamond-shaped and finally appeared 
as threads. It was suggested that they might be parasites; 
but in 1878 Hayem, in a large work on the subject, called them 


hematoblasts, testifying to his belief that the platelets played 
a role in the genesis of red-blood corpuscles. Bizzozero then 
showed the platelets to be individual elements and studied 
their relation to the red-blood corpuscles working along the 
lines of Ranviér’s previous suggestions. Next came the dem- 
onstration of the importance of platelets to blood coagulation 
—the work of Eberth and Schimmelbusch; which was fol- 
lowed by Osler’s observation that white thrombi were made up 
largely of platelets. Modern study of the question has been 
concerned with determining whether the platelets were inde- 
pendent blood elements, whether they were precursors of the 
red-blood corpuscles, or whether they were artefacts due to 
cellular disintegration. The platelets have been usually over- 
looked in routine examinations; and their association with 
disease has not been carefully studied—though their great in- 
crease in the wasting diseases was noted by Osler long ago. 

Histology of the Blood Platelets—Professor Kemp, of 
Champaign, IIl., said that in the relatively few years that 
blood platelets had been known an enormous literature had 
sprung up on the subject. 

The platelets were best studied, he said, after immediate 
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fixation; or by working in a low temperature and with cold 
glassware when the changes in the platelets were slow and 
could be watched. At the end of some minutes (when studied 
at 40° F.) they became granular, irregular in form, gradually 
jost their individuality, fused into a mass and finally broke 
down. Pari passu with these changes came the clotting of 
the blood, the fibrin being deposited thickly about the blood 
platelets but independent of them—though the possibility of 
coagulation with intact platelets had never been proven. A 
smear of blood passed rapidly into a salt solution (to wash 
off the corpuscles) and then put into 1% osmic acid solution 
gave a beautiful fixation specimen of platelets. There has 
been a good deal of discussion as to whether oval, discoid plate- 
lets were biconcave or not and the change in shape due to 
the change in containing fluid. They probably do not 
contain hemoglobin, though Professor Kemp said that he 
had seen platelets, during some observations at a high alti- 
tude, which seemed to be exceptions to this statement. 
Their function is still a debated question though it seems 
probable that they are hematoblastic. The figures given 
by Arnold, which the author thought proved the platelets 
to be degenerated red cells, probably represented artefacts. 
Léwit thought the platelets to be precipitated globulins and not 
true blood elements; but their observation by Osler within 
the blood-vessels and later by Bizzozero’s son in the frog’s mes- 
entery and the bat’s wing seem to prove them independent ele- 
ments. They are best counted by the indirect method— 
determining first the red blood count and then the ratio of 
platelets to erythrocytes. Professor Kemp found experiment- 
ally that if blood from an artery be defibrinated and injected 
back into a vein, the platelets (after sufficient repetition of 
defibrination and injection) disappeared and the blood refused 
to clot. 
Relation to Disease—Dr. J. H. Pratt, of Boston, referred 
first to the great confusion existing in the literature as to the 
platelets and said that there were marked differences between 
the Arnold bodies, which were artefacts, and true platelets. 
A good preparation of them could, he said, be prepared by 
fixing the smear in a solution of sodium metaphosphate in 
sodium chloride. Stained by certain methods chromatin may 
be shown in them and a pseudo-ameeboid movement has been 
observed. In health the number of platelets varies greatly 
but they average about 300,000. Dr. Pratt reported a series 
of diseased conditions with the plate count in each. The low- 
est count (7000) was made in a case of purpura hemorrhagica. 
The platelets were never absent but were greatly reduced in 
number in lymphocytic leucemia (series of 8 cases, count 
varying from 10,000-94,000) and in pernicious anemia 
(series of 10 cases). In secondary anwmias they may be in- 
creased—a point which may be of diagnostic value in dis- 
tinguishing from primary anemia. An increase in platelets 
was found in myelogenous leucemia (count varying from 
500,000 to 1,498,000), in chlorosis, in erythrocytosis, and in 
severe hemorrhage. Dr. Pratt thought the evidence was con- 
elusive for regarding platelets as third corpuscles. 


Dr. Emerson said that he had often seen pseudopods ex- 
tended from platelets but never any real ameeboid motion 
with progression. The endoglobular degenerations of Mara- 
gliano had been shown to have a distinct existence; and it 
was possible that the platelets might represent extruded “ in- 
nere Kérper” or might be due to the disappearance of the 
red-blood cell from about the “innere Kérper.” Dr, Osler 
said that the changes seen in the platelets were similar to the 
mechanical changes occurring in red-blood corpuscles, and 
were not truly ameboid. The great number of platelets in 
embryos and in wasting diseases had never been explained. 
Dr. Boggs referred to recent work done in Germany in refer- 
ence to the relation of platelets to coagulation. It was found 
that if fibrinogen be treated with a mass of pure blood plate- 
lets coagulation occurred rapidly, but took place much more 
slowly if leucocytes were used instead of platelets. 


March 20, 1905. 
The Scope and Problems of Surgical Physiology. Dr. Grorcr W. 
CrILE, oF CLEVELAND, OHIO. 

Surgery .in its early days had been, Dr. Crile said, anat- 
omical and empirical; but it had been wholly transformed by 
the origin and development of pathology and bacteriology. 
Physiology in its surgical relations was now, however, coming 
to the fore as it was more and more realized how often surgi- 
cal treatment rested on an understanding of surgical physi- 
ology. A stoppage of respiration, for instance, due to reflex 
inhibition, was a very different phenomenon from a similar 
stoppage due to obstruction, and demanded, therefore, a differ- 
ent sort of surgical interference. Respiratory arrest could be 
caused by strong traction on the tongue and a knowledge of 
this physiological fact might relieve anzsthetizers of embar- 
rassment who, in their efforts to produce respiration might, 
in their ignorance of physiology, be defeating their own pur- 
pose. The reflex effects of peritoneal manipulations were 
often overlooked and the reflex expulsion of intestines, through 
an abdominal wound, was often blamed on the anesthetist 
when it was due really to peritoneal irritation. The surgical 
physiology of the circulation was of the utmost importance 
and yet it was very incompletely understood. Often life itself 
and more often still immediate operative results depended on 
the proper care of the circulation. Independent of anesthesia 
the mere handling of tissues might impair or even throw out 
of function completely the vasomotor centers; and a proper 
knowledge of the facts would make efforts to afford these 
centers efficient support more intelligent. The result of an 
operation is equal to the sum of the insults caused the tissues ; 
and blocking of certain of these insults, by intra-neural cocain- 
ization has minimized or even abolished shock after even such 
serious procedures as double thigh amputations. The mere 
opening of an appendicial abscess under cocaine with an ex- 
tensive curative operation later when the procedure could be 
carried on within physiological limits was a good example of 
the safety of operative physiologic progression. Many of the 
facts of compensation by one organ for another were quite 
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unknown and yet a knowledge of them would be most import- 
ant for surgical treatment. The nature of protoplasmic re- 
sponse to changed environment, determination of minimum 
circulatory requirements for each organ, discovery of practical 
methods for helping organs over a surgical crisis, the whole 
question of physiology of the lymphatics, of the surgery of 
thrombosis and embolism, of shock—here were problems al- 
most untouched. The intricate problems of brain localization 
in human beings were still to be developed. And might it not 
be possible by cocainization to effect functional detachment of 
the medulla to protect it from injurious surgical stimuli? 
There had been hitherto a surgical fear of the heart; yet per- 
haps in the future operations on the valves might not be im- 
possible. Our knowledge of the pulmonary circulation was 
infantile; surgery of the stomach had but just been opened 
and the supra-renals, thyroid, and pituitary body had been 
almost untouched. 

Dr. Howell said that thirty years ago, when Ludwig and 
Virchow were doing their work, the association between medi- 
cine and physiology had been intimate. With the prominence 
of pathology and bacteriology, however, the two had been 
somewhat divorced; but it was gratifying to see surgeons 
again coming back to physiology. The problems in surgical 
physiology were, however, very difficult ones and were not to 
be thought of as simple; for they depended, ultimately, on 
physiological fundamentals, and these were difficult for even 
specially trained physiologists to master. 


Partial Occlusion of the Aorta. Dr. HALsTep. 


Dr. Halsted reported some experimental work done by him- 
self and Dr. Sowers on this subject. Ligation of the aorta 
had been tried fourteen times in human beings and had always 
been fatal. The early experimental work on the subject had 
been done by Pirogoff, but, on account of his septic technique, 
it had not been successful. Dr. Halsted used for ligation a 
metal band which could be gradually tightened until oblitera- 
tion was complete. Contrary to what might be expected no 
gangrene of the lower extremities occurred; but Stenson’s 
phenomenon (paralysis of the extremities due to anemia of 
the cord) was present. As a rule in time the circulation be- 
came completely shut off; but just before this occurred an 
equilibrium was apparently established between the blood 
above and that below the ligature, and there were evidences 
that in some cases the pulse reappeared below after having 
disappeared. No evidence of clot formation was seen nor 
was there any endothelial proliferation in the arterial wall, 
which was normal except for atrophy. In certain cases the 
metal band cut through and lay within the vessel; and in 
one or two cases a semilunar diaphragm formed within the 
aorta. Contrary to the experimental findings of Lister no 
endothelial proliferation took place. 


The Blood Pressure in Different Parts of the Arterial Tree. Dr. 
Dawson. 

Dr. Dawson reported a study of this subject which was 

undertaken to determine the changes undergone by the sys- 


tolic, the diastolic, and the mean pressures in passing from 
the heart to the periphery. The aortic-cephalic, the aortic. 
brachial, and the aortic-femoral systems of the dog were 
studied—a cannula being introduced into the aorta and then 
into the successive parts of each of these systems moving to- 
ward the periphery. The various blood pressures were read 
in each of these situations. An unexplained initial rise oc- 
curred near the heart—the pressure measured at a point 
nearest the heart being slightly lower than at a point a little 
distal to that. 


Heart Block in Mammals. Dr. ERLaNnGer. 


Dr. Erlanger reported experimental work done in connec- 
tion with heart block in mammals. Complete heart block 
may be said to be present when the auricle and ventricle are 
beating with independent rhythms, and though a well-known 
phenomenon in cold-blooded animals, this had never before 
been produced in the mammalia. Dr. Erlanger’s experi- 
mental work started with the study of a case of Stokes- 
Adams disease in the Johns Hopkins Hospital. It was found, 
by careful pulse tracings, that the auricle and ventricle in this 
patient beat with different rhythms. The administration of 
atropine had the usual effect on the auricular beat; but the 
ventricular beat did not change, the ventricle thus shown to 
be uncontrolled by the vagus. The accelerators were, how- 
ever, shown to influence both auricle and ventricle. During 
the attacks the ventricles stopped but the auricles continued 
to beat. All these phenomena led Dr. Erlanger to the con- 
clusion that Stokes-Adams disease was ultimately heart block. 
He then tried to produce this condition in dogs, and was 
finally able to accomplish it by inserting a specially devised 
hook-clamp between the auricle and ventricle and compressing 
with it the auriculo-ventricular muscle bundle of His. The 
study of the case and the further experimental work on dogs 
showed conclusively that every case of Stokes-Adams disease 
(the rhythm in the neck vessels different from the rhythm at 
the heart, being one of the features described by Stokes) was 
in reality an instance of heart block; and a study of all the 
cases in the literature which have been well observed and by 
adequate methods confirmed this idea. All the symptoms, Dr. 
Erlanger said, could be explained by a lesion of the auriculo- 
ventricular bundle of His, and there seemed to be neither need 
nor warrant for calling in the cardiac nerve centers to explain 
the condition. 


NOTES ON NEW BOOKS. 


A Treatise on Bright’s Disease and Diabetes with Especial Refer- 
ence to Pathology and Therapeutics.—By James Tyson, M. D., 
Professor of Medicine in the University of Pennsylvania. 
Second Edition, Illustrated. Including a Section on the 
Ocular Changes in Bright’s Disease and in Diabetes, by 
Grorce E. pe ScHweErniTz, M. D., Professor of Ophthalmology 
in the University of Pennsylvania. (Philadelphia: P. Bilakis- 
ton’s Son & Co., 1012 Walnut Street, 1904.) 


Dr. Tyson’s special interest and long experience in the observa- 
tion and treatment of Bright’s disease and diabetes should cause 
the profession to welcome with pleasure this second edition. The 
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first edition appeared in 1881 and had for many years been out of 
print. In the meantime many contributions to our knowledge of 
these only too prevalent diseases had been made, and the present 
edition brings the work well up to date. A considerable part of 
the original edition has been re-written, and valuable additions 
have been made. The volume contains a number of useful illus- 
trations. 

The author introduces the subject of Bright’s disease with a 
valuable chapter on the gross and microscopic anatomy of the 
kidney. Although Dr. Tyson recognizes the difficulty in diagnos- 
ticating with any great degree of accuracy the various types of 
Bright’s disease, he prefers to adopt the following clinical classi- 
fication: I. Acute Bright’s disease, including (1) acute paren- 
chymatous; (2) acute diffuse; and (3) interstitial nephritis. II. 
Chronic Bright’s disease, including (1) chronic diffuse nephritis 
represented by the large white kidney, and its second or indurated 
stage the small white kidney; (2) chronic interstitial nephritis 
(primary contracted kidney); (3) arterio-sclerotic induration. 
Ill. Amyloid degeneration of the kidney. IV. Cyanotic indura- 
tion (passive congestion). V. Suppurative nephritis including 
tuberculosis of the kidney. It may be well to emphasize that 
authorities are now beginning to recognize an acute interstitial 
nephritis, to which the author devotes an interesting chapter. 

Dr. Tyson fails to throw any light on the much discussed ques- 
tion as to the essential cause of the symptoms of uremia. The 
subject is dismissed with the statement that they are “ascribed 
to the accumulation of excrementitious substances in the blood.” 
He thinks that we have stuck too rigidly to the view that meats 
are injurious in nephritis and, with von Noorden, advocates the 
giving daily of moderate quantities of meat and an egg at break- 
fast in cases of chronic nephritis. 

The chapters on diabetes mellitus give a concise and clear 
picture of the disease. We regret to observe that Dr. Tyson does 
not think that much importance is to be placed on the occurrence 
of hyaline degeneration of the islands of Langerhans in the pan- 
creas from an etiological standpoint. We are inclined to think 
that more significance should be assigned to this interesting 
observation of Opie’s, especially in view of Prof. Otto Cohnheim’s 
researches on carbohydrate metabolism which appeared in 1903 
and which we fail to find any reference to in the volume. Cohn- 
heim found that the expressed juice of the pancreas had no action 
when added to a solution of glucose. The same result followed 
when muscle juice was added to glucose. When the two juices 
were mixed and then added to glucose there was a rapid and com- 
plete conversion of the sugar into alcohol and carbonic acid. The 
view advanced was that the pancreas and muscles produced 
enzymes or pro-enzymes, each of which was necessary to the other 
to effect carbohydrate combustion. It is probable that the islands 
of Langerhans have to do with the production of the internal 
secretion of the pancreas and consequently with the glycolytic fer- 
ment. If they be diseased this ferment is wanting and the sugar 
is not burnt up in the muscles. It accumulates in the blood and is 
excreted in the urine, giving rise to the symptoms of diabetes. 

There is a very good chapter on diabetes insipidus. 

The value of the volume is enhanced by excellent chapters on 
the ocular manifestations of Bright’s disease and diabetes by Dr. 
G. E. de Schweinitz, with several colored illustrations of retinal 
changes. 

Diet in Health and Disease. By Jutitus FrRiepenwatp, M.D., 
Clinical Professor of Diseases of the Stomach in the College 
of Physicians and Surgeons, Baltimore, and Jonn Runrin, 
M. D., Clinical Professor of Diseases of Children in the same 
College. (Philadelphia, New York, London: W. B. Saunders 
and Company, 1905.) 

This volume of 689 pages will undoubtedly prove of great prac- 
tical value to students, hospital internes, nurses and practitioners, 


particularly the latter. As would be expected, the authors first 
give an account of the physiology of the food-stuffs and of the 
processes in normal metabolism. 

Chapters are devoted to the various classes of foods—animal 
and vegetable—also to fruits, nuts, etc. Atwater’s views regard- 
ing the effect of alcohol as a food and stimulant are quoted at 
length and apparently accepted. Food adulterations and diseases 
resulting from food poisoning are dealt with in a concise and 
interesting manner. 

Considerable space is devoted to infant feeding and milk-modifi- 
cation. The methods and formulas for changing the composition 
of the milk according to the age of the infant are given in detail. 
Rectal alimentation is thoroughly treated. 

The diet in the various infectious diseases is duly considered. 
Special attention is given to the dietetic treatment of gastric and 
intestinal disorders, and of certain diseases in which diet is a 
primary factor, such as diabetes mellitus, gout, obesity and neph- 
ritis. 

Army and navy rations, prison and hospital dietaries are de- 
scribed. A particularly valuable section is devoted to sick-room 
recipes. For those interested in metabolism experiments there is 
a very important chapter in the chemica) composition of Amer- 
ican food materials, giving the percentage of proteids, fats, car- 
bohydrates, water, ash, etc., and also their caloric value. 

It is only too often the case that books are written and pub- 
lished, without their being any real need for them. The authors 
have done the profession a real service, however, by placing be- 
fore it a thorough and practical treatise on the dietetic manage- 
ment of disease. The general make-up of the book is attractive 
and it is made especially serviceable by an unusually good index. 
The general practitioner will find the volume of inestimable value 
in the treatment of his patients if he gives to the dietetic manage- 
ment of disease the importance it deserves. 


Practical Dietetics. By A. L. Benepict, A.M., M.D. Gastro- 
Enterological Association, etc. (Chicago: G. P. Engelhard & 
Company, 1904.) 

The appearance recently of text-books on dietetics is timely. 
Sufficient importance has not been attached by physicians to the 
regulation of the diet in health and in diseased conditions. A 
worthy book on this subject must, therefore, be welcome to the 
profession. 

This comparatively small volume of 383 pages describes the 
principles which underlie the regulation of the diet in health and 
disease. The chemical constitution of the body tissues and of the 
various types of foods is first discussed. The writer then pro- 
ceeds to outline the diet for the various stages of the period of 
growth and in the various individual diseases. A chapter is 
devoted to organotherapy which, with two or three brilliant ex- 
ceptions, has up to the present proved very disappointing as a 
means of coping with disease. Altogether, the volume is a useful 
addition to the limited number of works devoted to dietetics. 


Modern Microscopy. A handbook for Beginners and Students. 
Combining: I. The Microscope and Instructions for its Use. 
By M. I. Cross. II. Microscopic Objects: How Prepared and 
Mounted. By Martin J. Core, Lecturer in Histology at 
Cooke’s School of Anatomy. Third edition, entirely revised 
and enlarged. To which is added, III. Microtomes: Their 
Choice and Use. (Chicago: W. T. Keener £& Co., 90 Wabash 
Avenue, 1903.) 

The title of this volume of 292 pages indicates fairly well its 
scope. This edition brings the knowledge of the microscope and 
its accessories well up to the date of its issue. The book is in- 
tended to instruct the beginner in the care and use of the various 
parts of the microscope, consequently advanced work such as 
micro-photography is not included. 
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The section on the preparation and mounting of microscopic 
objects is concise and practical and serves well the purpose in- 
tended. The methods of hardening and staining tissues are 
described, but not sufficiently in detail to help the advanced 
student. The various microtomes and the method of using them 
are described in detail. The little volume is well illustrated. We 
know of no book that will be of greater aid to the student in 
acquiring a knowledge of the microscope and the method of using 
it. 


Practical Pediatrics. A manual of the Medical and Surgical 
Diseases of Infancy and Childhood. By E. Grarrzner, Editor 
of the Centralblatt fiir Kinderheilkunde and the Excerpta 
medica. Authorized Translations with numerous additions 
and notes, by Herman B. Sheffield, M. D., Instructor in Dis- 
eases of Children, and attending Pediatrist (O. P. D.), New 
York Post Graduate Medical School and Hospital. Flexible 
Cloth. (Philadelphia: F. A. Davis Co., 1905.) 

To condense into a volume of the size of the present one a 
practical treatise on the medical and surgical diseases of children 
is a difficult undertaking, and while this book is as satisfactory 
as condensations of medical text-books usually are, it is neces- 
sarily fragmentary and of no special value to those seeking a 
thorough knowledge of pediatrics. 

It is impossible to treat fairly such subjects as infant-feeding, 
indigestion, diarrhea, typhoid fever, diseases of the respiratory 
tract and the various orthopedic subjects attempted in the space 
allotted to them. 

The value of the book is much enhanced by the translator 
whose notes present in a number of instances, generally accepted 
views, which differ somewhat from the author’s. Particularly is 
this noticeabie in the discussion of intubation. He has added, 
too, a detailed description of the operation of Lorenz for congeni- 
tal hip dislocation. The chapters on physical diagnosis and con- 
tagious and infectious diseases, with the exceptions noted, will 
be found very satisfactory. 

Part II of the volume is given up to materia medica and 
therapeutics, including a discussion of hydrotherapy, saline in- 
fusions, electricity, and a short description of most of the drug 
preparations useful in the diseases of children. 

On the whole, the book seems better suited for a rapid review 
of the subject than for reference purposes of the practitioner. 


Post-mortem Pathology. A manual of post-mortem examinations 
and the interpretations to be drawn therefrom. A Practical 
Treatise for Students and Practitioners. By Henry W. 
CatretL, A. M., M. D. Second revised and edition 
(J. B. Lippincott Co., Phila., 1905.) 

The author announces in the preface to the first edition that 
“This book has been written for those who ought to make autop- 
sies but do not.” One would think, however, from reading the book 
that it was written for those who had never seen an autopsy per- 
formed, who had no medical knowledge and very little intelli- 
gence. The book does contain many points of interest and of 
value to those interested in post-mortem examinations, but told 
with such unnecessary minuteness of detail as to detract from 
the general usefulness of the work. It is also over-illustrated, 
e. g.: After a careful description of the methods of opening the 
cadaver and removing the sternum, one scarcely needs thirteen 
photographs and three diagrams to make the matter plain and the 
book would have been as complete had the method of taking the 
rectal temperature of the guinea-pig been left to the ingenu- 
ity of the worker. But if one must have the illustrations, it 
would be more satisfactory to have them inserted opposite or at 
least near the text reference to them. 

The very title of the book, “ Post-mortem Pathology,” and such 
chapter headings as “ Micro-organismal diseases,” and “ Compar- 


ative post-mortems,” lead one to expect the rather informal style 
and careless diction which he finds in the text. There are obscur- 
ities of meaning, and inaccuracies of statement which a careful 
writer would avoid. 

Such are a few of the features which mar the book and which 
the second edition has not eradicated. 
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